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EDITORIAL 


Another academic year is soon about to close, and with it for many, 
it means the end of one stage in life, and the beginning of another. We' 
may scoff at the time-worn description of the graduate who is entering 
upon a new phase in life, but it cannot be neglected that the graduate of 
1941 faces a greater problem than those who have passed before him. This 
new hopeful is not entering a world which is happily engaged in the glories 
of advancement, the serenity of peaceful living, or the love and respect 
of its contained members. The graduate of 1941 is setting foot upon a 
world involved in the greatest struggle that foolish Man has ever attempted. 
He is making entry into a boiling, seething mess of hate, prejudice, and 
destruction. He is attending the preview of a New Order of Things. 

The graduate in science who has spent four or five years in the study 
of miraculous accomplishments of Man with their beneficial applications, 
now finds that all this cherished knowledge is being utilized for the 
annihilation of helpless humans—helpless in that they are unable to find 
a suitable solution to the miseries of modern civilization. The science 
graduate must not allow his scientific, analytical mind to become corrupted 
by the twisted thought machinations that are employed only by the ignor¬ 
ant dolts that infest life during wartime. He must remain free from all 
prejudice and never allow his powers of clear concise thinking to be re¬ 
linquished—or all is truly lost. He must remember that it is not the “dirty 
Germans” that we are fighting, but their mad overlords who are merely 
products of the putrefaction of modern international crime. He must 
also understand that not necessarily will peace and the proper way of life 
be realized when Hitler and his cohorts are destroyed, but only will a 
satisfactory conclusion be reached when all that Hitler stands for is 
removed. The graduate must not make the fatal mistake of presupposing 
that this war is being carried out for the prime purpose of disposing of 
an excitable, bemoustached little man. Evolution is not that simple. This 
great battle is only part of the social revolution now taking place. 

The aforementioned dolt thinks the world will return to the same 
conditions as those pre-existing before the war.. Only such thick-skulled 
dullards as these can have such thoughts and ambitions. Progressive 
thinkers on the other hand, realize that the changes embodied in the con¬ 
clusion of the war will either be of a truly democratic nature, the effects 
of which will be advantageous to all, or of another nature, the effects of 
which will be advantageous to a few—and fatal to the others. 

The science student may ask how this would affect science itself. The 
answer is very simple. If the changes after the war will be of the nature 
we hope, then there is no fear for the safety of science. If, however, the 
wrong people obtain control of the helm of world affairs, then science in 
all its progressive meaning is lost. We know by past experience that 
tyrants can hold their positions only if they create disunion amongst the 
ranks of the people by instilling in them false ' hatreds. Thus, where 
would science be if the “betraying” Pasteur doublecrosses the “imperialis¬ 
tic” Newton, while the latter struggles with the “filthy” Koch for the 
privilege of persecuting the “crafty” Einstein? 
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In CThis Issue 


DEAN ARMES has something to say to the graduates of 1941, and those that 
are leaving the protection of old Alma Mater this year are advised to read the 
Dean’s message. 

DR, E. H. CHARLESWORTH presents an interesting non-technical discussion 
upon Nylon, that latest wonder of synthetical chemistry. This article should be 
of special importance to the ladies who wish to keep up with latest in hosiery. 

DR. MAX M. CANTOR, of the University of Alberta, outlines in a truly 
fascinating manner the history of the Endocrines, those glands of internal secretion 
whose activities are the rulers of our personal characteristics. 

HARRY KAHANOVITCH elucidates some of the intricacies of that unknown 
quantity of the human body—the mind. Such mysterious things as Id and Ego are 
discussed. 

S. Z. GROWER depicts the history of lenses including the latest developments 
in this field. Students who use their eyes to exhaustion (especially during cram¬ 
ming time) would do well to read this article. 

PROF. W. A. ANDERSON gives a colorful account of Cosmic Rays, an un¬ 
explained phenomenon that is familiar to both scientists and laymen, 

MAX PATRICK, of the English department, tells of scientific languages in a 
very artistic manner. Science students lost in chemical equations and mathematica’ 
symbols will find that this article will have a soothing, if not hypnotic, effect upon 
their systematized minds. 

ROSS MOIR unveils the mystery of the research being done by the present 
master students in the University. He introduces each of the post-graduate students 
and gives a description of the work each is doing. 

DR. J. A. McLEOD, writes of the work being carried out in cancer research. 
Science Students should make a point of reading this fascinating narrative since 
the ultimate discovery of a cancer cure will be due to some future student of 
science. 

BRUCE JONES has contributed an article of geological interest. In it he de¬ 
scribes the life on a Survey Party and includes worthwhile hints for potential student 
surveyors. 

PETER HAMPTON explains the meaning of Reaction Time and shows how it 
is calculated. This article should be read by those third year Science students who 
are taking a portion of the Psychology course. 

JACK GILL gives a review of the part played by Science in the present war. 

A. J. LEJEUNE relates the story of Colchicine, the drug that has amazing ef¬ 
fect upon the growth of plants, due to its action on the chromosomes. Reading 
the article gives one thoughts of future human giants. 

DR. DUDLEY narrates upon that not-so-funny malady—hay fever. The author 
has done considerable work upon this subject, and hence sufferers of this sneezing 
curse might feel the proximity of emancipation on reading Dr. Dudley’s article. 

THE EDITOR, acting for all students of science, pays a tribute to one of the 
world’s greatest scientists. Dr. Banting. In this is given the true story behind the 
discovery of insulin. 
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B AnTinq 


By MANUEL SHAW 


O N a cold February day, 1941, a plane 
setting out from Canada with its nose 
pointed towards war-scarred Britain, 
crashed to the earth, and of its occupants 
whose lives were snuffed out, one was Fred 
Banting. 

Sir Frederick G. Banting, for such was his 
full title, was on a scientific mission con¬ 
cerning war affairs, when the fatal accident 
occurred. Due to the increased tempo caused 
by this modern war, and the physiological 
and mental strains applied upon the new 
warriors, science has been called to the 
front with the object of furnishing methods 
to cope with new and unfamiliar conditions. 
For this reason alone Banting was hurrying 
with all speed available towards the fort¬ 
ress. England. Banting, who served with the 
Canadians in the last war as a surgeon, gave 
his life in the present war as a scientist. 

Frederick Banting was awarded the Nobel 
Prize, which he shared with his associates, 
for the discovery of insulin. He was pre¬ 
sented with a life annuity from the Cana¬ 
dian government, and was elevated to knight¬ 
hood. He was an outstanding figure in the 
scientific world and was known as a travel¬ 
ler and lecturer. 

All this we know and accept with the same 
spirit as we accept the accomplishments of 
other great men. We always associate the 
name Banting with the mentioning of insulin 
as we associate Columbus with the discov¬ 
ery of America, and think no more of it 
than as a historical fact, but how many of 
us have ever thought to imagine the actual 
scenes that preceded the announcement of 
the greatest medical discovery since the 
days of Ehrlich and Pasteur. We are usually 
inclined to think of great men only as 
names, and seldom do we picture these men 
as real humans like ourselves. This condi¬ 
tion of thought is due to the fact that either 
there is. a lack of information as to the 
true life stories of these celebrities, or 
there is a lack of interest of the man behind 
the name. It is disheartening to realize 
that it is usually the latter cause that brings 
about such a state of affairs. 

As is true of many other scientific dis¬ 
coveries, the story behind the discovery of 
insulin is one that equals if not supercedes 
that of any adventure in fiction, and for we 


Canadians this is especially true since the 
entire chapter occurred within our own 
country. 

Banting graduated in medicine from the 
University of Toronto and later went over¬ 
seas with the Canadian forces during the 
Great War of 1914-18, where he was merely 
one of a number of surgeons serving on the 
battle front. Returning to Canada with a 
souvenir from Cambrai in the form of a 
wound on his arm. Banting returned again 
to the daily activities of peacetime by serv¬ 
ing in the Hospital for Sick Children in 
Toronto. He then opened up an office in 
London, Ontario, and prepared to settle 
down to life’s regular routine. The fates, 
however, evidently had something else in 
store for this small-town surgeon, for few 
if any patients approached the doctor for 
treatment. Banting, human being that he 
was, had soon to change his plans to some¬ 
thing that would reward him with the nour¬ 
ishment required by all. He thus returned 
to his old Alma Mater in the role of dem¬ 
onstrator and lecturer. 

The evenings found Banting poring over 
his books and making notes in preparation 
for his next lecture. One evening, it was 
October 30, 1920, he was preparing a lec¬ 
ture on diabetes, and during this study he 
came across some interesting notes. He read 
of the story of how Minkowski removed the 
pancreas from a dog which soon elapsed into 
the starving condition of diabetes. He learnt 
of cases where the pancreatic duct was 
severed from the rest of the digestive sys¬ 
tem, but where no condition of diabetes ever 
resulted. He read of the peculiar groups of 
cells present in pancreatic tissue, which dif¬ 
fered from the regular digestive cells of the 
pancreas. All very interesting he thought 
as he completed his lecture. 

Later however, on idling through the latest 
number of a medical journal, he came upon 
something which set him to thinking. He 
read here of cases where postmortems had 
been performed on people who had died 
from the blocking off of their pancreatic 
ducts by gallstones. The remarkable fact 
was that the enzyme-producing cells of the 
pancreas had shrivelled whereas the Langer- 
hans cells (those foreign-like groups of cells) 
remained healthy. Since no cases of diabetes 
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had been reported on these people, Banting 
thought that these cells may have some 
connection with this disease. It seemed to 
him that these mysterious little cells might 
secrete some fluid that prevented the ravages 
of diabetes, even though he had read of 
many researches carried out where no 
such substance had been found. He pondered 
the matter more deeply, and then writing in 
his notebook the following sentence, “Tie off 
pancreatic duct of dogs. Wait 6-8 weeks for 
degeneration. Remove residue and extract,” 
he retired for the night. 

With such a plan Banting approached 
Professor MacLeod of the Department of 
Physiology at the University of Toronto. 
Picture the scene. Here was a relatively 
unknown young doctor presenting his ideas 
of a seemingly hare-brained scheme to a 
learned man known and respected in a wide 
scientific circle. Professor MacLeod, who 
was in fact, quite an authority on the sub¬ 
ject of diabetes, reminded Banting that the 
latter had had no training in research, and 
whose knowledge of the physiology and ana¬ 
tomy of the pancreas was quite limited. 
Furthermore, he stated, many great physio¬ 
logists and biochemists had been working 
for decades on the same problem with nega¬ 
tive results. Hence due to these facts he 
concluded that it was useless for a man in 
his position to contemplate such an impos¬ 
sible undertaking. 

In truth the situation did have a certain 
degree of ridiculousness, but it proves the 
fact that the possession of a string of degrees 
after one’s name is not necessarily a neces¬ 
sity of a successful research worker. 
Normally, Banting should have excused 
himself and retired without a word, but he 
was adamant. He wanted ten dogs and an 
assistant for eight weeks. 

On May 16, 1921, Banting and his assistant 
stood in their dusty little laboratory hidden 
away in the Medical building of the Uni¬ 
versity. His helper, Charles H. Best, was a 
youth of 21 years of age, who was in his 
fourth year of medicine. Best was chosen by 
MacLeod since he was expert in the deter¬ 
mination of the amounts of sugar in the 
blooJ and urine. A few of the dogs were 
chosen and had their pancreatic ducts tied off. 
At first, some trouble was met with techni¬ 
que, but this was soon overcome and after 
most of the allotted time had passed away, the 
degenerated remains of pancreas were re¬ 
moved from the dogs, mashed, treated with 
a saline solution, warmed to body tempera¬ 
ture, and finally injected into the jugular 


vein of a diabetic pancreasectomised dog. 
Periodically, tests were taken of its blood 
and urine as to the sugar content. Imagine 
the thrill received by these two men when 
the colorimeter showed a decrease in the 
sugar. Their joy was short-lived, however, 
for the dog died next day. 

The experiment was repeated again and 
again, each time a diabetic dog would 
recover from the ravages of the disease, but 
then for some unknown reason, it would die. 
Nevertheless Banting realized now that the 
extracts of pancreas did contain a life-sav¬ 
ing ingredient, which he nafned isletin, after 
the Islets of Langerhans which, he was con¬ 
vinced, produced the substance. The eight 
weeks allotted to him by MacLeod had long 
now passed, but together with Best, Banting 
continued the search, although lack of funds 
made the quest a difficult one. That isletin, 
the substance which enabled the body to 
burn sugar thus preventing it from flowing 
away in the urine, existed, was no longer 
a doubt, but the problem was to find a 
means of preventing the substance from 
being destroyed by some unknown agency. 

Banting devised numerous ways to im¬ 
prove his isletin, but all failed until he 
thought of removing the hormone secretin 
which activates the pancreas cells causing 
them to produce the digestive juices which 
killed the insulin. However even with this 
new achievement, he realized it was useless 
and impractical to kill two or more dogs 
so that he might save one. The simple solu¬ 
tion to this perplexing problem finally 
dawned upon him when he noted the fact 
that in newborn animals the pancreas 
glands had well-developed Islets of Lan¬ 
gerhans but underdeveloped digestive cells. 
Making use of this fact he obtained large 
numbers of embryo animals and utilised 
their pancreas glands. Later he found that 
extracting with acidified alcohol checked 
the action of the digestive enzymes thus 
enabling him to obtain pancreas from newly- 
slaughtered animals. 

What followed in the months after these 
developments were merely the finishing 
touches of the thrilling work that Banting 
and Best carried out. Dr. MacLeod, now 
realizing the importance of Banting’s find¬ 
ings, joined the crusade and placed the 
research on a more scientific basis. It was 
he who suggested that the name isletin be 
changed to insulin. Dr. Collip from the 
University of Alberta joined the trio in an 
attempt to find means for the production of 
(Please Turn to Page 56.) 
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CTo the 1941 Qraduaies 


T he Editor of the Question Mark has 
afforded me this opportunity of ex¬ 
tending congratulations to the 
graduates of the year, and of offering every 
good wish for success in the work of the 
years to come. Through their interest in 
the life of the science student body, and 
through their willing acceptance of duties 
and responsjibilities, the members of the 
graduating class have contributed in full 
measure to the vigorous spirit that has 
grown within their group. 

The fast pace of student life, with class 
programmes filled to the last hours, leaves 
little time for reflection. This is perhaps 
to be regretted for “one cannot explore new 
countries in express trains.” After formal 
admission to the ranks of the Alumni, the 
graduate may find occasion to pause for 
breath; to enquire about the next phase of 
activity; and doubtless to ask—what has 
been acquired during the past four or five 
years of study of science? The years in lec¬ 
ture theatre and laboratory have given him 
a certain equipment of science, a detailed 
knowledge of facts and theory, a familiarity 
with the language of science, a training in 
the scientific habit of thought in dealing 
with the problems of science, and a skill in 
the use of the hands and the eyes in scien¬ 
tific experiment. All of these will serve 
him in his chosen field of work. Is he 
carrying away something more than these, 
more than the equipment to earn a liveli¬ 
hood as a scientist? 

Karl Pearson in his Grammar of Science, 
written nearly fifty years ago, asked for 
support and encouragement for science on 
the basis of four claims. He wrote; “In the 
first and foremost place, therefore, I lay 
stress upon the educational side of modern 


science, and stake my position in some such 
words as these: Modern Science, as training 
the mind to an exact and impartial analysis 
of facts, is an education fitted to promote 
sound citizenship.” He laid claims for 
science also on the grounds of its direct 
bearing on social problems, of its contribu¬ 
tion to the “comfort of practical life,” and 
of “the continual gratification of the aes¬ 
thetic judgment which is one of the chief 
delights of the pursuit of pure science.” 

That Pearson’s claims are based on sound 
foundations, none will deny; that science 
has justified itself, at least in part, in these 
claims will be generally conceded. Has 
science been permitted, in modern life, to 
bring the full measure of its influence to 
bear on the training for citizenship? In his 
pause for breath the graduate may care to 
ponder over the claims of science. The 
scientific habit of mind is a valuable posses¬ 
sion in its direction to free and impartial 
judgment. If the years of study and train¬ 
ing have been years of education, this habit 
must have its share in the control of attitude 
and action of the graduate facing the pro¬ 
blems of life. 

In saying farewell to the graduates, we, 
who are left behind, trust that they will 
carry away with them that enthusiasm 
which will make for enjoyment of work 
and leisure, and that they will believe, with 
Stevenson, that “he who has learned to love 
an art or a science has wisely laid up riches 
against the day of riches; if prosperity 
come, he will not enter poor into his in¬ 
heritance; ... he will have the true alchemic 
touch, which is not that of Midas, but which 
transmutes dead money into living delight 
and satisfaction.” 

H. P. ARMES. 
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Nijlon and Other Recent Textile Developments 

E. H. CHARLESWORTH 


T he newspapers of November 18th, 
1940 announced that Canadian In¬ 
dustries Ltd., was planning to erect a 
plant at Kingston, Ontario, which it was 
expected would be in operation by the 
autumn of this year, for the production of 
Nylon yarn. Nylon — that product of the 
chemist’s test tube which the popular press 
likes to represent as being made from coal, 
air and water — was given its 
Canadian premiere on January 
15th, when hosiery knit in Cana¬ 
dian mills was first put on sale. 

The crude Nylon polymer for 
the Kingston plant will be im¬ 
ported from the parent Du Pont 
plant at Seaford, Del. As the 
demand for Nylon increases and 
the Canadian market develops, 
it would seem likely that the 
polymer too would be made in 
Canada poss bly in one of the 
many large munition plants be¬ 
ing erected, which, after the 
war has been brought to a suc¬ 
cessful conclusion can be turned 
to the arts of peace. 

Before proceeding to a further 
account of Nylon, it might be 
well to survey the textile field 
in a general way. Textile fibres 
may be divided into three 
classes, — 

(1) Fibres of natural vegetable origin of 
which cotton and linen are the chief ex¬ 
amples. They are of carbohydrate nature, 
molecules of simple sugars being combined 
into what is called a cellulose chain. 
Carbon, hydrogen and oxygen are the ele¬ 
ments present. 

(2) F bres of animal origin, silk and wool 
being the chief examples. They are of pro¬ 
tein nature, the chains containing nitrogen 
in addition to carbon, hydrogen and oxygen, 
and in the case of wool, sulphur as well. 

(3) Artificial or synthetic fibres which 
man has produced as the result of some 
chemical process. In this class we include 
such products as Rayon, Nylon, Vinyon, 
Lanital (wool substitute) and Fiberglas. 

It is with the last class of materials that 
this paper deals and particularly the latter 
examples, as Rayon has been firmly estab¬ 


lished for many years. There are two main 
types of Rayon being produced in Canada; 
both utilize cellulose as the basic material, 
in the form of specially purified wood pulp. 
In the older “viscose process,” the finished 
product is regenerated cellulose. In Canada 
this product is made by Courtaulds Ltd. at 
Cornwall Ontario. The term “rayon” or¬ 
iginally referred to the product of this pro¬ 
cess only, but it has grown to 
include other types. In the 
other Canadian product the fin¬ 
ished material is cellulose 
acetate; this sold under the 
trade of “Celanese” is made by 
Canadian Celanese Ltd. at 
Drummondville, P.Q. Both these 
rayon products, although spoken 
of as artificial silks, resemble 
cotton in chemical composition 
and their chief resemblance to 
silk is in lustre. They are de¬ 
finitely inferior to silk from the 
point of view of elasticity. 

Nylon on the other hand re¬ 
sembles silk much more closely, 
both in its chemical composition 
(it contains nitrogen) and in 
its physical properties such as 
elasticity. This similarity can 
be seen from the following 
structural diagrams. 

The silk chain has the fol¬ 
lowing structure: — 

-NH-CH-CO-NH-CH-CO-NH-CH-CO- 

I I I 

R R R 

where R represents either hydrogen or sub¬ 
stituted hydrogens of the individual amino 
acids. 

The Nylon chain appears as: — 
-NH-R-CO-NH-R-CO-NH-R-CO- 
or 

-NH-R-NH-CO-R-CO-NH-R-NH- 
where R represents several CH. groups. 

The story of Nylon goes back to a re¬ 
search project commenced by E. I. du Pont 
de Nemours and Co. in 1928 dealing with 
the formation of giant molecules by chain¬ 
like polymerization and with the hope that 
some of the information obtained might be 
useful at some future date in the production 
of substitutes for natural products such as 
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silk, wool, rubber and resins. After two 
years, one of the chemists engaged on this 
research noticed that one of the molten 
polymers could be drawn out into a thread, 
somewhat like silk in appearance; this or¬ 
iginal fibre was not very strong or elastic 
and it softened on contact with hot water, 
but it gave a foundation on which to work 
and after another eight years of both in¬ 
tensive and expensive work, Du Font’s on 
October 27th, 1938 announced, “the develop¬ 
ment of a group of new synthetic super¬ 
polymers from which, among other possible 
applications textile fibres could be spun 
surpassing in strength and elasticity any 
previously known te: tile fibre, whether 
cotton, linen, wool, silk or rayon.” 

Nylon being a patented product and there¬ 
fore a trade secret, it is difficult to get in¬ 
formation as to what substances are used in 
its preparation or just how they are united. 
In other words Du Font’s have told just so 
much and no more. To say that Nylon is 
made from coal, air and water is saying 
next to nothing. As these substances are 
available in such large quantities it would 
indicate to the lay mind that the product 
should be very cheap. He does not realize 
that, although in a sense these are the or¬ 
iginal natural materials, they are certainly 
not the raw materials used by the Seaford 
plant. It is difficult for the non-chemist to 
realize the building-up step by step of the 
chemicals that are ultimately required, the 
expensive equipment and the elaborate con¬ 
trol necessary to allow the final reaction to 
proceed to the desired stage. 

Although there are several types of Nylon, 
it appears that the fundamental reaction is 
quite simple. It consists of the elimination 
of water between a carboxylic acid group 
(-COOH) and an amino group (H 2 N-) to 
produce the -CO-NH- group or what is 
commonly called a peptide linkage. When 
a dibasic acid and a diamine are used in 
equivalent quantities, this condensation oc¬ 
curs at both ends of the molecules. By 
further heating the small units thus formed 
tend to unite or polymerize into long chains, 
where the peptide linkage repeats at regu¬ 
lar intervals separated by the -CH 2 - (R) 
groups of the original molecules. (See dia¬ 
gram above). As many different. acids and 
amines may be employed and the process 
carried to different degrees of polymeriza¬ 
tion, it is readily seen that a variety of 
Nylons can be produced. In fact Du Font’s 
say, “Nylon is the generic name for all 
synthetic fibre-forming polymeric amides 


having a proteinlike chemical structure, 
characterized by extreme toughness and 
strength.” The most satisfactory polymers 
for filament formation have molecular 
weights of 10,000 or more. 

It is this crude polymer in the form of 
chips or flakes that will be brought into 
the plant at Kingston. In spinning into yarn, 
the chips are melted and the molten material 
extruded through fine spinnerettes in the 
form of threads. These threads are not 
elastic and their molecular arrangement may 
be said to be haphazard. If the thread is 
now cold drawn from 4—7 times its original 
length, an orientation of the molecules into 
parallel formations occurs and elasticity is 
acquired. By elasticity is meant that, if it 
is stretched further and then the tension 
removed, it will contract to its original 
length. The elasticity and tensile strength 
of Nylon is superior to silk and it is these 
characteristics that make it ideal for hosiery. 
Nylon yarn produced in this way has a high 
lustre. For hosiery a duller finish is gen¬ 
erally desired and this is produced by the 
incorporation of a white pigment into the 
molten polymer. Coloured yarns can be 
produced by the addition of coloured pig¬ 
ments, but generally the yarn or fabric is 
dyed in the normal way using the methods 
and dyes suitable for Celanese Rayon. 

Nylon stockings and other fabrics are 
much less liable to wrinkling and creasing 
than other textiles. This property is ac¬ 
quired by exposing the finished stocking on 
a board to superheated steam for five 
minutes. The stocking takes a permanent 
set which can be altered only by a higher 
temperature or a longer period of heating. 
Nylon withstands hot water, in fact has a 
smaller water absorption than any other 
textile.. Some care must be exercised in 
ironing as the polymer melts at 480° F., but 
a rayon temperature on a dialed iron is 
quite satisfactory. Although it melts at the 
temperature indicated, it is not inflammable. 
It is not attacked by moths, mildew or 
bacteria, and is not affected by dry cleaning 
fluids. 

The chief use of Nylon as a textile fibre 
at the present time is for hosiery, but it 
has been employed for other purposes such 
as dress fabrics, bathing suits, underwear 
and parachute fabrics. Undoubtedly as 
larger supplies become available these uses 
will be increased. In the form of bristles 
instead of filaments, Nylon is finding ex¬ 
tensive use in a great variety of brushes. 
It is also being used in this form as fishline 
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leaders, surgical sutures and as strings for 
tennis racquets and musical instruments. 

The second silk substitute that has come 
on the market in the last year is “Vinyon.” 
It does not contain nitrogen and thus it is 
not as closely related to natural silk as 
Nylon. Chemically, it is much the same 
as many of the vinyl plastics on the market 
and is produced by the polymerization of a 
mixture of vinyl chloride (c. 90%) and 
vinyl acetate (c. 10%). The co-polymer is 
dissolved in acetone and the solution called 
a “spinning dope” is extruded through 
stainless steel spinnerettes, as in the rayon 
industry. The acetone is evaporated by a 
current of warm air leaving a filament of 
vinyon. Several filaments are plied together 
as a thread and stretched as in the case of 
Nylon, thus acquiring elasticity. After 
stretching the yarn is set by heating. It can 
be dulled and dyed just as Nylon by the 
addition of pigments to the spinning dope. 
It is definitely inferior to Nylon, in that if 
heated above 65° C., it tends to shrink. 
This would tend to preclude its use in any 
fabric that might require ironing. It is ex¬ 
tremely resistant to acid and alkali solu¬ 
tions and on account of this is finding its 
chief use as an industrial filter cloth. Vinyon 
is being employed also in shower curtains, 
bathing suits, fireproof awnings, acid and 
alkali resistant clothing and umbrella 
fabrics. 

It has been mentioned that Vinyon is 
chemically similar to the vinyl plastics. 
Urea-formaldehyde and acrylate plastics are 
being used to impregnate natural fibres, 
imparting to them improved properties of 
lustre and strength, and retaining all the 
properties of the original textile. Velvet 
treated with plastics in this way acquires 
increased resilience and is much more re¬ 
sistant to crushing. Not only plastics are 
being employed in this impregnation treat¬ 
ment; various other chemicals improve the 
“feel” of a fabric, facilitate dyeing pro¬ 
cesses, render the fabric repellant to moths 
or inhibit the growth of mildew. Of special 
interest in this connection is the new water 
repellant finish “Zelan” which can be used 
in waterproofing fabrics of the Grenfell and 
similar types. The base of this finish is a 
quarternary ammonium salt which becomes 
so firmly fixed to the fibre that it is not 
removed by repeated laundering or dry 
cleaning. 

So much for silk substitutes such as Nylon 
and Vinyon which have been American de¬ 
velopments. Let us see what has been go¬ 


ing on in substitutes for wool. This type of 
development has occurred chiefly in Europe. 
In 1936 Ferretti in Italy announced a 
product called “Lanital” made from milk 
casein. Similar products have appeared in 
other European countries “Casolana” (Hol¬ 
land), “Polan” (Poland), “Tirolan” (Ger- 
iiiany) and “Courtaulds Casein” (England). 
None of these products seem to have met 
with any real success on the American mar¬ 
ket. The Dairy Bureau of the U. S. Depart¬ 
ment of Agriculture is engaged in develop¬ 
ing a synthetic American casein fibre. At 
the best, all these products are definitely 
inferior to wool and it is difficult to con¬ 
trol the process and get the products in 
their best form. A woollen substitute must 
be of sufficient strength to withstand rea¬ 
sonable carding, combing and spinning and 
must be such that it can be worked on 
existing woollen textile machinery. It must 
possess dyeing properties similar to wool, 
as the two will frequently be mixed. It must 
withstand ordinary cleaning agents and be 
of permanent nature and resistant to the 
attack of bacteria and moulds. In several 
of these respects, the Lanital type of product 
falls down; for instance, the bacteria that 
attack casein, also destroy these fibres. As 
one American writer has aptly said, “What 
would it profit a man to wear a suit of 
Italian cloth which is 50% wool, 50% 
Lanital, if to the moth as an attacking 
enemy there must also be added bacteria?” 
Undoubtedly these “ersatz” materials will 
find extensive use in blockaded continental 
Europe. However, even before the war, 
Italy was importing large quantities of 
casein from the Argentine. Where will she 
get it today? 

Several American interests notably the 
Ford Motor Co. are engaged in research, 
with the aim of producing wool substitutes 
from the proteins of soybean. Although 
some promising work has been carried out, 
and samples e: hibited at the World’s Fair 
in New York in 1939, this is still some 
distance away from commercial production. 
The Japanese are also engaged in soybean 
research. 

In the past nme years, the use of spun 
glass as a textile fibre has been firmly 
established and a large American firm is 
now shipping many carloads of “Fiberglas” 
a day. The first known use of glass fibre 
for wearing apparel dates back to 1893 
when Georgia Cayven, a prominent actress, 
visited the Columbian Exposition and saw 
(Please Turn to Page 55.) 
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EndocrinoloqijHHHlhe Hislorq oj an Idea 

By MAX M. CANTOR 


F or many years I have prefaced my 
lectures in Endocrinology with some 
remarks on the historic aspect of the 
subject. I do this because I believe with 
Sir Michael Foster that what we are today 
is only in part our own making. “What we 
are and what we think is not a new foun¬ 
tain gushing fresh at the stroke of the rod 
of our own intellect, it is a stream which 
flows by us and through us, fed 
by rivulets of long ago.” At the 
same time I do not wish to sug¬ 
gest that I have lost myself in 
an adoration of the past. Like 
Ovid, I do rejoice in our own 
time, but use the past to il¬ 
lumine the present. 

The History of Endocrinology 
is essentially the history of an 
idea. Since the development of 
the theory of infection, there is 
probably no pathologic concept 
that has so dominated modern 
medicine as the doctrine of in¬ 
ternal secretions. The theory is 
founded on rigid experimenta¬ 
tion and states that our 
physical, emotional and mental 
makeup depends largely on the 
balance or imbalance of certain 
secretions discharged in minute 
quantities into the blood by a 
set of glands which have no 
excretory ducts. Some vague notions of 
this doctrine were entertained in the past, 
but the true bearings of the theory were 
first grasped by Claude Bernard about the 
middle of the last century, and the main 
body of the doctrine, as currently accepted 
was developed during the first two decades 
of the present century. 

When one dissects the medical historical 
writings of the ancients with a prejudiced 
scalpel, it is not at all difficult to isolate 
statements which may be interpreted to suit 
the purpose of the dissector. Thus pne 
might introduce this history with the remarks 
of Hippocrates in his 47th Treatise wherein 
he relates the sympathy which exists be¬ 
tween the uterus and the mammary glands 
and conclude it with a description of Prof. 
Oscar Riddle’s experimental demonstration 
of the phenomenon. The “humours” of 


Galen’s foodstuffs might easily be construed 
as foreshadowings of our vitamins. Whether 
or not we are convinced that Hippocrates 
and Galen were endowed with remarkably 
keen insight, it seems important to examine 
the origin of their ideas, for these prevailed 
almost universally until about the middle of 
the 19th century and still exist in some 
form today. 

In the healing arts of primi¬ 
tive people, as well as in the 
earlier periods of scientific 
medicine, remedies were em¬ 
ployed that were the direct 
forerunners of the organothe¬ 
rapy of today. Among the 
primitive races the eating of 
viscera was common. Its ori¬ 
gin was in totemism—a form of 
animism which is the essential 
basis of religion and mythology. 
The animal that is used as a 
totem becomes intimately linked 
with the life of the tribe. The 
totem animal must not be eaten 
since it is sacred. If the totem 
animal suffers, then the indi¬ 
vidual will undergo a similar 
fate. On certain occasions, how¬ 
ever, the tribe ritually eats its 
totem—a form of communion— 
in order to acquire its physical, 
mental and moral characters, 
thus to be preserved from degeneration. 
When these religious feasts were changed to 
banquets, the totem became less holy but 
not less effective and some came to be used 
medicinally. Cannibalism has its origin 
in this practice. Thus it is recorded that 
during the Ashanti campaign in 1873, the 
natives ate the hearts of their slain enemies, 
the 42nd Highlanders, in order to annex their 
bravery—a tribute no less to the spirit of 
their fallen foe as an unconscious anticipa¬ 
tion of the cardiac hormone of Dixon and 
Lowei. 

The ancient Egyptians and Arabians em¬ 
ployed blood, secretions and excretions for 
medicinal purposes. The Chinese still do. 
Animal organs were recommended for the 
relief of those symptoms in man which were 
considered to be due to defective action of 
the same organ. The Pen T’sao of the 



Dr. Max M. Cantor 
Ass’t. Professor of Bio¬ 
chemistry at the Uni¬ 
versity of Alberta, Di¬ 
rector of the Medical 
Research Div’n at Uni¬ 
versity Hospital, Ed¬ 
monton. Holder of B.ftc. 
’ 2 // and M.D. ‘’29 
(Man .); Banting Fel¬ 
low (’29-Sl) working 
on Adrenal Cortex. 


QUESTION MARK • 11 



Emperor Shen Nung, 2700 B.C., records many 
such remedies including toad’s skin for 
dropsy-physiological justification for which 
was recently demonstrated. Even today we 
still use castoreum, a derivative of the pre¬ 
putial gland and follicles of the beaver, in 
menstrual disorders. 

In all these remedies there was some ap¬ 
parent relationship between the disease and 
its treatment. This was in a sense isotherapy 
or similia similibus. Occasionally no such 
relationship existed, as in the complicated 
tenets of the Chnothian Gods, and examples 
of such practice are still to be found in the 
backward regions of Norfolk and Suffolk 
where skinned mice are still considered the 
best remedy lor whooping cough. 

With the death of Galen and the fall of 
Rome, the darkness of the middle ages fell 
like a pall over knowledge of every kind. 
Whatever was known in medicine was sub¬ 
merged in a slough of despond over which 
hovered the dark club of superstition and 
sympathetic magic. This lasted for over 
four hundred years, and when the flood 
waters receded before the oncoming hordes 
of the Mohammedan armies, there remained 
a soil rich for growth and fruition. Follow¬ 
ing close on the heels of their armies came 
the Arabian physicians, bringing Greek 
medicine back with them. Damascenus, 
physician to Harunu-r-Rashid, of Arabian 
Nights’ fame was foremost among these. 
Greek, Syrian and Persian texts were 
rendered into Latin and organotherapy was 
revived. 

Rhazes, Avicenna and Albucasias of 
Salerno adopted the practice. Albertus Mag¬ 
nus in Paris, Gilbert the Englishman, Guy 
de Chauliac, physician to the Popes at 
Avignon, Paracelsus and Jerome Cordan fol¬ 
lowed much the same ideas best illustrated 
by Thomas Vicary in the following passage, 
“in what part of the body the faculty which 
you would strengthen lies, take the same 
part of the body of another creature in 
whom the faculty is strong, as a medicine.” 
This recalls to one the reason why Medea 
added the flesh of the long-lived deer and 
crow to the seething cauldron when she 
brewed the elixir to rejuvenate Aeson. 

Human substances became favorite 
remedies and were employed widely. Of 
these human mummy enjoyed especial popu¬ 
larity so that Sir Thomas Browne writes, 
“The Egyptian mummies, which Cambyses 
or time hath spared, avarice now consumeth. 


Mummy is become merchandise, Mizraim 
cures wounds and Pharoah is sold for bal¬ 
sams.” So great was the demand for mum¬ 
mies that very modern business methods 
were employed to meet the requirements 
and Egypt did a thriving trade by the 
fraudulent manufacture of mummies, meet¬ 
ing the keen competition of the French who 
used the bodies of slaves and executed 
criminals, of which there were not a few! 

It took a brave man to show up this 
fallacy and Ambrose Pare, facing the violent 
opposition of the entire Paris Medical Faculty 
expressed a heathy scepticism of the practice 
and proved to the satisfaction of Charles IX 
the unicorn’s horns and bezoar stones were 
useless as antidotes for poisons. Despite this 
the practice persisted for the next hundred 
years and reached its height in the 17th 
century, so that the four London Pharma¬ 
copeias of 1610, 1650, 1677 and 1721 con¬ 
tained many nauseous substances reminiscent 
of the witches’ cauldron of MacBeth. All 
of these had euphonious Latin appelations 
like “cranium humanum violente morte ex- 
tinctum” and would undoubtedly look good 
on a prescription, as well as impress the 
patient and his friends. 

The only physician of his time who did 
not attach much importance to these reme¬ 
dies was Thomas Sydenham. In a critical 
onslaught on the polypharmacy of the time 
he expressed in his “Antitheriaka” (1745') 
entire disgust and was instrumental in ban¬ 
ishing most of the filthier features of the 
Pharmacopoeia, so that in 1786, just a singl? 
animal remedy, wood lice, remained. 

Out of all this, and through it came the 
one sound principle propounded by Hip¬ 
pocrates—the idea of a consensus partium, 
the suggestion of a reciprocity of activity 
between different parts of the body. During 
all this time only the haziest ideas prevailed 
as to the manner in which the individual 
organs reacted upon one another and the 
mechanism by which their interbalance was 
maintained. When the reflexes were dis¬ 
covered partly by Descartes in the 17th 
century and finally by Proschaska in the 
19th, Cuvier suggested this a means of co¬ 
ordinating and regulating the activities of 
the different parts of the body. Logical as 
this hypothesis seemed it was not readily 
accepted but was accompanied by a belief 
in a more ancient humoural theory. 

This was the old humoural theory of Hip¬ 
pocrates and Galen, and when glands were 
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recognized anatomically a search was made 
for their ducts. When none were found, 
Galen’s long revered doctrine of invisible 
foramina was again brought to mind. This 
was the idea again propounded by Schneider 
and by Lower in the 17th century. Lower 
pointing out that “whatever serum is 
separated into the ventricles of the brain and 
tissues and out of them through the in¬ 
fundibulum to the glandula pituitaria, distills 
not upon the palate (as Galen had said) but 
is poured again into the blood and mixed 
with it.” The same idea was expressed by 
Thos. Willis with regard to the tastes and 
one is tempted to read into these expressions 
the germs of the idea of internal secretion 
rather more than a century before it was 
actually expressed. 

Twenty-five years earlier, William Harvey 
had discovered the circulation of the blood 
and provided a second channel by which the 
consensus partium could be maintained. It 
must have been some peculiarly obscurantist 
thinking that confused the physicians of the 
time and prevented them from making a 
discovery that would have given them im¬ 
mortality. For 150 years knowledge in this 
field remained “in status quo,” and then in 
1775, Theophile de Bordeu made the first 
formal suggestion of a “humeur particu- 
liere” which is necessary to the body as a 
whole. 

But de Bordeu was more interested in a 
now forgotten phase of vitalistic doctrine, 
and while he expressed the idea that each 
gland in the body, and indeed each organ, 
is the source of a specific secretion which 
passes into the blood, and that upon these 
secretions depended the physiological inte¬ 
gration of the whole body, the entire scheme 
was speculative and lacked experimental 
proof. His ideas were not readily accepted 
and his scant fame now rests solely on the 
expression of the idea. 

Another set of observations bears upon 
the subject. These are concerned with the 
universal interest in giants and dwarfs. The 
acromegalic giants go back to the legendary 
lore of the Nephelim in Genesis, of Og, King 
of Bashan, the Anakim, Goliath of Gath, the 
Titans, Antaeus, Polyphemus, Fafner and 
Fasolt, Gog and Magog down to the huge 
images of Manchuria and the Irish and Rus¬ 
sian giants of more recent date. The dwarfs 
suggest the short limbed satyrs, the dwarf 
gods of Egypt, Bes, Phtha and others and the 
court dwarfs so aptly depicted by Velasquez 


as well as their present day representatives 
on the vaudeville stage. Endemic goitre was 
well known in antiquity and Juvenal has 
preserved this commonplace in a single line, 
“Quis tumidum guttur miratur in alpibus?” 
Pliny stated it was caused by the water they 
drank and Paracelsus associated the disease 
with cretinism and sterility. The Salernitan, 
Roger of Palermo even introduced sea 
weeds for its treatment. 

Parry described toxic goitre in 1786 and 
in 1835 Graves published the classical 
description of the disease. In 1886 Mobius 
attributed the condition to excessive secre¬ 
tion from the thyroid. The value of iodine 
in treatment, known to the physicians of 
Salerno was demonstrated in 1820 by Dumas 
and Condet. Many other endocrine diseases 
were described in this period and in 1844 
Johannes Muller emphasized and specified 
the difference between secretion and excre¬ 
tion, that is between the formation of a 
specific substance and its translocation. 

Despite all this work, the lesions of the 
ductless glands excited very little attention 
until 1855. In the history of endocrinology 
that date stands out as prominently as does 
1066 in English History. In 1855, Thomas 
Addison, senior physician at Guy’s Hospital 
published his monograph “On the Constitu¬ 
tional and Local Effects of Disease of the 
Suprarenal Capsules.” For the first time 
the true paths by which the problems of 
these mysterious glandular structures have 
been best approached are outlined. It was 
this memoir that led Brown-Sequard, one 
year later to attempt experimental adrena¬ 
lectomy. It was an age of great men. 
Bright, Hodgkin and Graves described the 
diseases to which bear their names. It was 
the period when Argyll-Robertson, Stokes, 
Corrigan, Purkinje and Syme lived and 
wrote. It was no wonder then that the work 
of a comparatively unknown young pro¬ 
fessor at Gottingen University should not 
have received the acclaim which was its 
due. 

To this young man, Prof. A. A. Berthold 
must go the credit for the first experimental 
demonstration of internal secretion. In 1849 
he described how he removed the testes from 
young cockerels and transplanted them to 
the surface of the intestine. When this was 
done they developed in a manner that cas¬ 
trated birds never did, but grew into normal 
birds. He concluded that the consensus 
partium was maintained by the productive 
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influence of the testes, that is to say by its 
effect on the blood and through the blood 
on the whole organism. This experiment 
and the conclusions he drew from it are of 
paramount importance, but since Berthold 
was not well known in general circles and 
since Rudolph Wagner could not confirm his 
findings, the work was forgotten until ii 
was unearthed by Biedl in 1910. 

As has been said, Berthold lived in an age 
of great men. In the same year in which 
Addison wrote his memorable monograph, 
Claude Bernard used the term internal 
secretion relative to the glycogenic function 
of the liver. It was in the course of this 
work, representing twelve arduous years of 
research that he discovered the temporary 
glycosuria following puncture of the 4th 
ventricle and obtained pure glycogen from 
the liver. Epoch making as this work was 
it took physiologists at least thirty years to 
give it proper appreciation. 

Although Claude Bernard used the name 
earlier, credit is usually given to Brown- 
Sequard for introducing the theory fifteen 
years later, presumably because he expressed 
the idea that all glands with or without 
ducts, supply to the blood substances which 
are useful or essential and the lack of which 
may produce pathologic change. In doing so 
he was unconsciously restating de Bordeu’s 
theory more than a hundred years earlier 
and Berthold’s experimental proof now 
twenty years old. 

Brown-Sequard’s ideas received ready ac¬ 
ceptance in France and more hesitatingly in 
England; but very slowly in Germany. His 
brilliant contributions were somewhat mar¬ 
red by a trait of charlatanism twenty years 
later when he advocated the rejuvenating 
effect of testicular extracts—an experiment 
performed on himself and fostered with an 
enthusiasm that was more pathetic than con¬ 
vincing. Evans has stated that this latter 
work caused endocrinology to “suffer 
obstetric deformity in its very birth,” for it 
opened the field to charlatans and quacks 
of the worst sort, evidence of which is still 
very apparent. 

The latter half of the last century sav.' 
almost all the pioneer work on the glands of 
internal secretion. Addison focussed the at¬ 
tention of physiologists and chemists on the 
adrenals. Marie provided the stimulus for 
work on the pituitary, Kocher and Shiff 
presented the early work on the thyroid 
and von Mering and Minkowski performed 


their memorable experiments on the pan¬ 
creas. Schiff showed the effect of thyroid 
juice in cachexia strumipriva and Mackenzie 
recommended the use of dessicated thyroid 
by mouth—a practice still in vogue at the 
present time. 

This work was rounded off by the bril¬ 
liant researches of Schaffer and Oliver, the 
latter having an experience in research 
almost the counterpart of the late Sir Fred¬ 
erick Banting. At the turn of the century 
the physiological importance of practically 
all the glands of internal secretion had been 
fully established, and it remained for work¬ 
ers to perfect methods of preparation and 
inquire into the chemical composition and 
synthesis of the principles that were active. 

The first achievement was the isolation 
of adrenaline bv Aldrich and by Takamine. 
This was followed quickly by Stoltz’s 
synthesis in 1904. What is often forgotten 
in a history of this type are the individuals 
who presented the tests by which the later 
observers could follow the concentration of 
an active principle. There is no question 
in my mind, that if we had not had pre¬ 
sented to us rapid accurate methods of esti¬ 
mating- blood sugar, the discovery of insulin 
might have been greatly delayed. In the 
work on the adrenals, investigators were 
assisted by the Vulpian reaction. As early 
as 1856, Vulpin showed that the adrenals 
stained a brilliant green with perchloride of 
iron. He showed further that the adrenal 
veins gave the reaction, but that other 
organs or blood elsewhere did not. He then 
stated, what was later confirmed, that the 
material giving this reaction was connected 
with the function of the gland. This marked 
the first impact of chemistry on the subject. 

This is an obvious ending for most medi¬ 
cal histories; but for Endocrinology it is only 
the beginning. The history of this subject 
is in the present. Its real domain occupies 
the last quarter of a century. The begin¬ 
nings of our story are shrouded in mystery 
and superstition and its progress today is 
still encumbered with ignorance and quack¬ 
ery. The positive conquests in the field are 
not particularly obscure, but like any other 
science, the active front along which it 's 
advancing is rather confused. And yet it 
has risen to become one of the most bene¬ 
ficent sciences in the modern era. I have 
tried to describe the history of an idea. May 
I be permitted to conclude on the theme of 
(Please Turn to Page 60.) 
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Ji Uiennese Doctor 

HARRY KAHANOVITCH 


M AN’S MIND is the most marvellous 
piece of mechanism imaginable. 
Many are the theories advanced as 
to what is actually the human mind; and 
they are diverse theories. 

There are the Mechanists who hold that 
the term “mind” refers to the sum total 
effect of the various systems in the body: 
such as the nervous, glandular and the 
others all coordinating to make 
the human being what he is. 

While on the other hand we 
have the Functionalists who re¬ 
cognize something more than 
just a highly developed organ¬ 
ism. They maintain that in ad¬ 
dition to its intimate relation¬ 
ship to the body, the mind is 
capable of independent function 
and subject to its own laws and 
mechanisms just as the body is. 

The disorders manifested in a 
personality by the lack of a 
vitamin as in the case of pel¬ 
lagra, or a deficiency of a 
hormone as in the case of the 
Cretin; or, taking another ex¬ 
ample, the disease known as 
paresis which is directly trace¬ 
able to a damaged brain which 
has been attacked by the organ¬ 
ism associated with syphilis— 
all these can be easily under¬ 
stood. But when physical basis is lacking, 
then we must go further in search of other 
explanations. Let us go back a generation 
and see how one of these theories was 
evolved. 

It was in the year 1885. A young doctor 
named Sigmund Freud was appointed lec¬ 
turer in neuropathology, and was granted a 
travelling fellowship with which to ac¬ 
cumulate material for his lectures. This 
fellowship opened the door to a most 
amazing intellectual adventure which alter¬ 
ed the very foundations of medicine. 

In those early days in Vienna, the human 
mind was looked upon as a machine, and 
consequently to know the mind meant an 
understanding of the physical side, a study 
of the nerves in their various ramifications. 
From this it necessarily followed that the 
physician’s duty was to treat the various 
ailments of the mind only by material or 


chemical means. Only organic nervous 
diseases that sprung from injuries and mal¬ 
formations and constitutional failings were 
recognized. But there were many condi¬ 
tions for which no physical bases could be 
ascribed, and which the medical world 
ignored. 

Various methods and instruments to ex¬ 
amine organic tissue were known, but there 
was no microscope, not even 
a simple lens that could peer 
into the functioning mind. It 
was in Paris where Freud elect¬ 
ed to pursue his studies under 
the fellowship that he found 
such an instrument. It was a 
crude one, hypnosis, a state re¬ 
sembling normal sleep, induced 
by the suggestions and opera¬ 
tions of the hypnotizer with 
whom the hypnotized subject 
remains in rapport, responsive 
to his suggestions. Jean Char¬ 
cot, the medical savant work¬ 
ing on Hysteria was having 
success with his experimental 
method. 

Nowadays, Hysteria is uni¬ 
versally recognized as a psychic 
disorder. Charcot demonstrated 
this with his experiments show¬ 
ing that Hysteria was not a 
product of the tissues of the 
body, but of the mind—a condition imposed 
upon the body by the mind. It manifests 
itself by paralysis, semi-trances, cataleptic 
attitudes and similar random and inexplic¬ 
able symptoms. Let us take some simple 
examples. Anna B. has been nursing her 
sick father for weeks. Her health has been 
greatly affected by loss of sleep and notirish- 
ment. One evening, having warmed some 
water for him, she finds that her father has 
died. She draws her hand back to her side 
in horror, a hand that will never function 
again. We have here a condition resembling 
organic paralysis. Or, the case of a mother 
who, on hearing of her child’s death, becomes 
deaf. 

Now, Freud perceived that in those cases 
where the hysterical symptom consisted say 
of paralysis, the regions affected were not 
bounded by the actual anatomical bound¬ 
aries, but by those supposed to be the 
boundaries in popular belief. 
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Back in Vienna the enlightened student 
reported to the medical society what he had 
seen. He told them of Charcot’s proofs that 
certain physical manifestations are not 
necessarily physical in origin, but may be 
mental, since Charcot produced such similar 
conditions with the aid of hypnosis. But 
his Viennese colleagues smiled in disdain. 
They urged him to forget these fantastic 
fairy tedes which he had been deceived into 
believing. However Freud continued with 
this work. He was marked with the stamp 
of the heterodox and excluded from the 
Institute of Cerebral Anatomy. 

A few doctors realized that this young 
man had an active, penetrating mind, was 
a cool observer and a sharp reasoner. 
Amongst these was Dr. Breuer. Breuer him¬ 
self was using Charcot’s instrument, hyp¬ 
nosis. He would ask the patient for re¬ 
miniscences, seeking to get deeper into the 
origins of the trouble; and he learnt that 
each of the symptoms had a point of origin, 
a place where it had first appeared. The 
interesting fact here was that as soon as 
he had traced the symptom back to this 
point by hypnotic questions, it vanished. 
This seemed to be getting somewhere. 
Breuer’s method opened up a vista of pos¬ 
sibilities. The conventional therapy of the 
day consisted then of electrical treatments 
and water cures. This new process of 
Catharsis or the cleaning out of the dis¬ 
order was thus a welcome method. 

Freud then visited the neurologist Bern- 
heim in Nancy, who it was said was doing 
remarkable things with hypnotism. Bern- 
heim believed that the virtue of hypnotism 
rested in suggestion, and with this point of 
view he had made some remarkable cures 
and some even more notable experiments. 
He found that the subject under hypnosis 
could be told to perform some trivial act — 
such as open an umbrella—after he awaken¬ 
ed, that is, about five minutes later. This 
was not new, but the discovery here was 
that the subject when questioned as to his 
act later, would be embarrassed and evade 
the question. He had thoroughly sub¬ 
merged the origin of his act and could not 
answer the question. Bernheim went further. 
Without resorting to hypnosis, he would 
bring the origin of the act back into the 
subject’s mind. With suggestion, reiterated 
persuasion, the subject would be induced 
gradually to recall all the incidents of the 
hypnotic trance. The embarrassment was 
thereby removed and the necessity for 
evasiveness eliminated. Freud saw a link 


between this and the experiences he had 
had with Breuer when forgotten origins of 
symptoms had been brought to the fore¬ 
ground of the mind by the method of 
catharsis under hypnosis. 

From this Freud formulated the theory 
that there must be a mental mechanism 
that existed to repress certain ideas. He 
knew that these repressed ideas were in¬ 
variably unpleasant ones. He also saw that 
this repression could not be a conscious 
thing, since it would be of no value if it 
were. Therefore he assumed that there must 
be an automatic unconscious process that 
kept from the patient’s awareness, un¬ 
pleasant or shocking associations. This 
brings us to Freud’s doctrine of repression 
which holds that the hysterical symptom 
originates in an unpleasant sensation or ex¬ 
perience, which, having been repressed, re¬ 
leases its energy through the devious path 
of the symptom. The reader can now easily 
apply this to the cases cited before. Thus 
the mother who became deaf, repressed the 
very idea of hearing of her daughter’s death 
and so unconsciously resolved never to hear 
again. 

In 1895 together with Breuer, Freud pub¬ 
lished these results in his Study of Hysteria, 
and called the attention of the medical 
world to phenomena which had never before 
been properly interpreted or understood. 
There was much antagonism aroused. Later 
when Freud came to realize the important 
part which the sex drive plays in life, he 
found few supporters. He was not the first 
to discover sexual difficulties in man. But 
his special merit lay in the fact that before 
him se:: had been treated as an isolated 
phenomena, or as an abnormality, whereas 
he paid it the respect of considering it as a 
component of the normal personality. That 
he does stress sexuality far beyond any of 
his predecessors is undeniable. It was 
natural, Freud pointed out, for the disorders 
of neurosis to arise from the sexual instinct 
because this was precisely the area that 
was repressed. 

Freud gradually abandoned hypnotism 
and applied instead calm conscious concen¬ 
tration, urging the patient to follow spon¬ 
taneous mental occurrences and impart 
them to him. In this manner he finally ob¬ 
tained those free associations which lead 
to the origin of the symptoms. On develop¬ 
ing this method he found these so-called 
free associations were really not free but 
determined by unconscious material which 
(Please Turn to Page 55.) 
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On Scientific Languages 

By J. MAX PATRICK 


W HAT was the language of the 
Garden of Eden? This is a prob¬ 
lem which has long troubled 
theologians. And it is no idle query; for 
the language of Paradise must have been 
the perfect language. Doubtless it, like the 
universe, was thrown out of joint when Aram 
fell from grace; but the remnants of this 
superior speech must have lingered on until 
they were overwhelmed in the 
confusion of tongues of Babel. 

Perhaps even now faint traces 
of them are discoverable in 
mysterious and c o m pi e x 
languages like Basque or in the 
confused intricacies of gertrude- 
steinativitivity, the finnegisms 
of James Joyce, and the logo- 
pandoceical obscurity of army 
commands. Be that as it may, 
linguists have long dreamed of 
rediscovering the primitive 
language. For the original 
idiom was self-expressive: it 
was not a mere noise or splutter 
arbitrarily tied to certain mean¬ 
ings, like modern words; it was 
self-explanatory. Each word 
was an apt, fitting and scienti¬ 
fic description, designation, and 
explanation of the essential na¬ 
ture of the object which it 
described. Thus when Adam 
named the animals in Para¬ 
dise, he did not merely affix a hap¬ 
hazard collection of syllables to each 
animal; he did not unfeelingly affix the 
letters C and O and W to some poor crea¬ 
ture who had no relationship whatever with 
such letters. On the contrary, he bestowed 
upon the lucky bovine a happy cognomen 
which, though clear and simple, aptly con¬ 
veyed to all who hear it, the attributes, 
quality and nature of the cow. The hearer 
was immediately apprised not only of her 
milk-giving qualities, of her value for beef 
tea and hamburgers, but also of the dap¬ 
pled hide and the soft soothing eyes. From 
then on he knew all about the gentle bossy; 
indeed, he knew the essential bovinity itself. 
The name was like a chemical formula and 
more. 

Various thinkers of the sixteenth and 


seventeenth centuries tried to invent or to 
rediscover a language which would be a 
more direct and apt expression of ideas and 
things than were the tongues known to them. 
The impulse probably derived from the Ars 
Magna of Raymond Lully. He considered 
that the whole system of ideas is implicit in 
a few of them, and preached that if a small 
number of indisputable ideas were taken as 
a starting point, then all 
knowledge could be gathered 
from them. Giordano Bruno de¬ 
veloped these theories. In his 
view, there is a cosmic sym¬ 
pathy implicit in any idea. 
Words for him were the sha¬ 
dows of things, and things, the 
sensible evidences of reality. 
He concludes that ultimately 
there is an identity of thought 
and thing, memory and nature, 
known and unknown, fact and 
power. 

The belief that words can be 
the direct expressions of things, 
and that a true and perfect 
language is implicit in the na¬ 
ture of things was widespread 
in the seventeenth century. 
Some writers thought that 
Hebrew had this peculiar apt¬ 
ness to the thing denominated, 
but that the key to understand¬ 
ing it had been lost; others sought for it in 
Chinese; and still more tried to invent new 
scientific modes of expression which would 
correspond directly to the realities ex¬ 
pressed. 

Behind these theories was a strong faith 
that all things are interconnected. The 
general and the particulars contained within 
the general were believed to be implicit in 
any particular if it was truly understood. 
Thus in order to gain true knowledge, man 
had to rediscover the language which had 
been lost at the time of the Fall. Moreover, 
by realising the interconnexions of things 
he would achieve a mnemonic technique. 
More important, he would relate himself to 
nature and to the divine in nature, and he 
would secure an instrument of speech apt 
and correspondent to reality. The search 
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for a new philosophic language was thus 
an effort to repair the imperfections caused 
by the Fall, but through linguistic rather 
than moral or religious means. Before the 
Fall, the human mind had known things 
directly, by what might be called a rational 
intuition. The device of a truly scientific 
language would restore or compensate for 
this lost faculty. 

This belief was also influenced by an old 
tradition that words and letters have a 
mystic significance, and that magic is latent 
in verbal abracadabras. This view was 
partly a distortion of Platonism, but even 
more a derivation of the doctrine expressed 
in both Talmuds that heaven and earth were 
created by a mysterious combination of 
letters. 

Although mystical, theological, scientific 
and utilitarian motives are apparent behind 
the linguistic speculations and utopian 
languages of the seventeenth century they 
are not discoverable in the language of 
More’s Utopians. 

Utopos ha Boccas peula chama polta chamaan 
Bargol he maglomi Baccan foma gymnoso- 
phaon. 

Unlike later utopian invented languages, 
this is pure fancy, is unsystematic, and 
bears no discernible relationship to the Eng¬ 
lish translation of it. It is an arbitrary 
creation, apparently inspired by Greek. 

Joseph’ Hall’s Discovery of a New World 
as translated by John Healey and published 
about 1609 tells of another utopian tongue. 
The Feolians had devised a new language to 
preserve the mysteries of their knowledge. 
It was called the “Supermonicall tongue.” 
Similarly John Taylor burlesques Thomas 
Coryats’s pedantry in an epitaph in the 
Bermundan and Utopian tongue, with a 
translation by Caleb Quishquash, a native 
of Utopia. 

At the same time more serious specula¬ 
tions were being made, and modern short¬ 
hand systems were being invented. Their 
influence on the “characters” or symbols 
used in seventeenth century utopian 
languages and scripts was considerable. Dr. 
Timothy Bright invented the first modern 
system of shorthand and in 1588 published 
a handbook about it called Charactery. In 
1602, John Willis’s The Art of Stenography 
appeared: each sound of a word was rep¬ 
resented in his method. The same principles 
were continued but with a more practical 


alphabet in Edmund Willis’ Abbreviation of 
Writing by Character (1618). 

But Bacon was the immediate inspirer of 
most of the seventeenth century speculations 
on language. He stimulated investigation of 
the principles governing the formation and 
combination of speech sounds, urged ob¬ 
servation of the individual features of a 
language in order to characterise the men¬ 
tality of the speakers, advocated the 
criticism of existing languages with a view 
to improving them as instruments of 
thought, and noted the possibility of creat¬ 
ing a universal speech and a system of 
written signs. The last project was perhaps 
the most important, for a study of pasi- 
graphy and pasilaly inevitably led to a study 
of philosophical grammar. . 

The growing interest in linguistic ques¬ 
tions in the seventeenth century is revealed 
in the life of William Bedell (1570-1642) who 
was to become Bishop of Kilmore and 
Ardagh. Bedell was one of the first to plan 
a universal system of characters. The Earl 
of Strafford had an “engineer” named 
Johnson. Bedell persuaded him to under¬ 
take the complication of 

a universal character to serve in all 
languages and nations; the conveniency of 
it being so great, and the thing itself so 
feasible, seeing we have universal mathe¬ 
matical characters. 

A scheme to this end, was prepared for him 
by Bedell, who observed that “all the dif¬ 
ficulty was about the syncategorematia.” 

By the 1650’s such schemes for artificial 
languages were so common that the eccen¬ 
tric Thomas Urquhart ridiculed them. He 
promised to invent a stupendous language, 
one fit for Gargantua and Pantagruel: it 
gloried in eleven cases, four numbers, eleven 
genders, four voices and seven moods, but 
was the easiest of all languages to learn. 

The Ars Signorum published in 1661 by 
another Scot named Dalgarno described a 
serious a priori philosophical language based 
on a classification of ideas into seventeen 
groups which were represented by seventeen 
letters, each of which served as the initial 
letter of all the words in its class. It was 
intended to facilitate international com¬ 
munication, advance knowledge, civilise bar¬ 
barous nations, propagate the Gospel, in¬ 
crease trade and commerce, and repair the 
decays of nature: 

(Please Turn to Page 56.) 
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Q'hal U7e niaij See 

By S. Z. GROWER 


A S the years roll by, it becomes ever 
more apparent that there is no limit 
to the miracles effected through man’s 
inventive genius. However, the progress of 
civilization is sometimes ruthless in it’s 
destruction of nature’s plan. This axiom is 
especially applicable to the deterioration of 
man’s ability to see. Under nature’s plan, 
man was intended to work and play in the 
sunlight, among the greens and 
blues of the grass and sky. How¬ 
ever, modern man has built him¬ 
self a new world wherein he 
works with books and precision 
machinery, instead of tilling the 
soil or hunting for game. Once 
he stood on a hilltop and scan¬ 
ned the valley miles below for 
animal life. Now he peers 
anxiously into a microscope 
seeking to solve the unknown. 

He has substituted concrete 
buildings for fields and hills, 
and synthetic light for the lignt 
of the sun. 

While synthetic light is in it¬ 
self good, the method of its ap¬ 
plication is often at fault. Poor 
distribution of light causes 
glare. For example, a clear 
110 watt globe shining on a 
book, will not light its pages 
uniformly nor clearly. Beam 
light in lieu of nature’s diffused type of 
light puts too great a burden upon the eyes. 
Shadows formed by unequal direction of 
light causes eyestrain. 

It is easy to see, then, that man in his 
modern surroundings has placed a drag on 
his eyes that they were never intended to 
pull. Nature has found it impossible to 
adapt herself to civilization’s rapid progress. 
Consequently 94% of the people living in 
cities and towns today have defective vision. 

But inevitably what man impaired he 
sought to repair, and so the corrective optical 
lens came into existence. Salvino D’Armato 
of Italy, is credited with the invention of 
spectacles late in the 13th century. On his 
tombstone was written “Here lies Salvino 
D’Armato, called Armati of Florence—the 
inventor of spectacles. God pardon him for 
his sins.” However the optical lens has 


come a long way since then, and it is today 
no longer an ornament to be scoffed at, but 
an effective crutch for crippled vision. 

Today, before this lens is brought before 
you in its finished state, it has passed through 
many skilled hands. It made its humble 
beginning as a mixture of silica (sand), soda, 
potash and lime, as well as many other in¬ 
gredients. The transition of these chemicals 
into crown glass is a long and 
intricate process. Each step 
must be carefully and perfectly 
executed. Even the hand-built 
melting pot must attain an ex¬ 
acting standard of dimension 
and chemical purity. Into this 
pot are poured the aforemen¬ 
tioned salts, combined with a 
fixer which counteracts the cor¬ 
rosive action of the pot. The 
batch is heated, undergoes 
various cooling and stirring op¬ 
erations, and is finally poure.d 
into slabs at a temperature of 
1200'°C. These slabs are lin- 
spected and re-inspected for 
optical and physical impurity, 
and those which pass this critical 
examination are cut into con¬ 
venient sizes and sent to pre¬ 
scription houses. Here the 
prescription is ground into glass, 
after which it is shaped, meas¬ 
ured, cut out, ground and mounted to the 
individual requirements. It is estimated 
that through rejection and cutting only 8% 
of the original batch finally reaches the 
public in the form of the finished lens. 

The prescription of the lens is measured 
in units of power called dioptres. .As recent 
as 200 yearsi ago, lenses were measured 
according to the wearer’s age. A man of 
forty wore a specific lens—a man of fifty— 
another one, regardless of what his visual 
defect might be. Later each optical locality 
devised its own yardstick. In 1866 Nagel in¬ 
troduced the use of the metric system for 
designating the power of lenses. A lens 
is today said to have a power of one dioptre, 
when parallel light passing through it, comes 
to a focus at one metre. 

And so each passing generation has left its 
mark on the development of the lens. Each 
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year its specifications have been made more 
rigid, until today it is as scientifically and 
chemically perfect as it can be produced. 

The ordinary lens, however, was soon found 
to be an inadequate correction for many 
“away from the average” cases. The aver¬ 
age person with defective vision suffers from 
long sight, short sight, or astigmatism. As is 
common knowledge, a concave lens or minus 
sphere corrects short sight, a convex or plus 
sphere corrects long sight, and a cylindrical 
lens is the correction for astigmatism. Varia¬ 
tions or combinations of these lenses will 
serve the average defects. For instance, a 
sphero cylinder is used for a combination of 
long or short sight with astigmatism. How¬ 
ever there are many unusual cases which 
naturally require specialized lenses. 

For most people over the age of 40, a 
single correction does not serve the purpose. 
Such cases, known as presbyopes, usually 
require a stronger prescription for close 
work than for ordinary wear. In 1784, the 
resourceful Benjamin Franklin, weary of the 
continuous change from one pair of glasses 
to the other, glued together one-half of each 
pair to form the first awkward bifocal. This 
invention, although hardly an object of 
beauty, was optically sound. Today, the 
double vision lens has made tremendous 
strides in comfort and beauty, without loss 
of this optical integrity. There are over 100 
types of bifocals’ each with its individual 
merits, so that there is today an adequate 
comfortable correction for any conceivable 
presbyopic condition. 

We have so far dealt with purely correc¬ 
tive lenses. However there are many cases 
which require not only correction, but also 
protection. Tinted lenses and shatterproof 
lenses, as well as numerous others, fall into 
this category. 

Many centuries before the days of Armati, 
the Chinese used a transparent mineral called 
Tcha Tchi, or tea stone to reduce the amount 
of light entering the eye. This crystal was 
held in front of the eyes while peering at 
very bright objects. The first authentic at¬ 
tempt at correcting photophobia (allergy to 
brilliant light) with tinted lenses was in 
1561. At that time a green lens was used 
as an eyeshade. This protection was not 
greatly improved upon for a few centuries, 
and it has only been within the last 75 
years that intensive research in this field 
has been carried on. 

It has been discovered that different types 


of light, as well as too much light, can be 
injurious to the eye. The ultra violets and 
infra reds of the spectrum are sources of 
danger. For example, a man working on 
a coal furnace or one handling an oxo-acety- 
lene blow torch is in constant danger of 
serious eye injury, unless he is fully pro¬ 
tected by tinted lenses. Where a cataract 
of the eye is pending, its development may 
be arrested by this same type of protection. 
For both these cases, the prescribed tint is 
Calobar—a green colored lens capable of 
absorbing ultra violet or infra red rays. 

An ordinary wearer may have a tint 
added to his prescription to protect him from 
glare. Cruxite and Softlite lenses are gener¬ 
ally used in these cases. 

The greatest abuse of the sound principle 
behind the tinted lens, is the manufacture 
of cheap sun glasses sold in drug stores and 
notion counters throughout the country to¬ 
day. These are not tinted lenses, but paint¬ 
ed glass, and cannot possibly take the place 
of optically ground, powerless lenses. A cheap 
lens of this type, because it is not ground, 
must have power, and power which is not 
prescribed must be detrimental. One of the 
most popular among the optically manu¬ 
factured sun glasses is the Polaroid lens, 
which has appeared on the market within 
the last five years. This lens gives the 
wearer comfortable safe protection from the 
sun, and is recommended at all optical 
houses. 

In the field of protective lenses, the shat¬ 
terproof lens is second to none in useful¬ 
ness. To men engaged in dangerous oc¬ 
cupations, to sportsmen, and most par¬ 
ticularly to children, these lenses are indis¬ 
pensable. They may be worn with confi¬ 
dence, for while they can crack, they will 
never splinter to injure the eye. The manu¬ 
facture of the safety lens is difficult to ex¬ 
plain, as each manufacturer uses his own 
secret formula. They are all composed of 
two pieces of glass and a strip of transpar¬ 
ent plastic with almost the same refractive 
index or bending power as the glass. It is 
this plastic, sandwiched between the two 
pieces of glass, which gives the lens its non- 
shatterable qualities and which, therefore, is 
kept a carefully guarded secret. 

Another type of protctive lens is one which 
has recently been given a great deal of pub¬ 
licity—the contact lens. This is a tiny shell¬ 
like lens filled with a physiological saline so- 
(Please Turn to Page 58.) 
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First Row — D. Mill; Iv, Macdonald: 1. Kippen: A. Ti-itt; L. Lentz; M. f.owan; 10. I'ettifer; V. Cowliahaw. 

Recond Row — 10. Walker: L. Soloway; M. Minuck; S. Steinberg; B. Hamilton; G. Breckman; L. Ludlow; D. Murphy; B. Wood. 

Back Row — F. Anley: M. Burns; L. Dorfman; G. Rich; W. Watson; J. Sklover; D. Levi; B. Macdougal; G. Acheson; G. Bevan; 
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Remainder, from the left, in case of heads superimposed. Top head is listed first — R. Mackenzie, H. Molotsky, E. Blond, G. Gisbrecht, 
V2. Brachman, J. Morison, K. Johnston, J. White, H. Bookbinder, M. Bloom, D. Bridg'e, L. Lone, A. McNight, A. Anhall, 
P. Boyle, B, Fraser, J. M. Huot, M. Gyde, D. Osborne, A. Rubiack, J. Dennis, R. Moore, R. Sundborne, G. Sairs, P. Locke, 
C. Acheson, C. McCawley, J. Clarke, B. Adey, J. Lannigan, P. Gorman. 
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John McCarten 


Brian McHugrh 


Ohftm-. Botany land Zoo. 
Honest John is one of 
Science’s married men. Sc. 
“Manitoba Rep.” for 1940- 
41. John agitated all year 
for a formal dance so he 
could wear his “tails.” He 
lost out. 


Kenny McKenzie 

Winnipeg. Chem., Phys. 
Basketball rep. on Sc. Ath¬ 
letic Council; Active in 
O.T.C. Corporal this year. 
Ambition wavers between 
Chemistry and Army. 


Robert Mercer 

Winnipeg. Chem., Pnys 
and Maths. Bob confines 
moat of his efforts to 
studying, but shows great 
Interest in the affairs of 
the nation. Still waters 
run deep. 


Thomas Moore 

Winnipeg, Chem., Phys. 
and Geology. Lt. in 17th 
Field Battery, R.C.A. after 
two years with C.O.T.C. 
Mobilized before graduat¬ 
ing. Outside of army and 
studying he takes a great 
interest in candid photo¬ 
graphy and roller skating. 
Possessor of a keen wit 


Moorhouse 

Winnipeg. Chem., Phys. and 
Zoo. Interested in /hoc¬ 
key, badminton and bowl¬ 
ing. Secty. of Sn. Stu¬ 
dents’ Association 40-41, 
Took part in dramatics 
and track for Sc. A very 
conscientious young lady 
who puts the interests of 
the faculty first at all 
times. 


Jack Newell 

Portage la Prairie. Phys., 
Chem. and Zoo. The 
“Doc’J brightens up any 
gathering with his bright 
remarks. Plays hockey for 
the fun of the game. Play¬ 
ed rugby in ’39 for the 
faculty. Loves to visit 
the “Maxwell House” for a 
“quiet cup of coffee” and 
a smoke. 



Winnipeg. Chem, Phys. 
and Geol. Graduate of St. 
Paul’s. Sc. Brown and 
Gold rep. 1940-41. Treas¬ 
urer of Newman Club. 
Member C.O.T.C. and quite 
a skier. Has had two sum- 
mei*s in the north on Geo¬ 
logical Surveys. 


Douglas McFarlaiie 

Winnipeg. Chem, Physics, 
and Math.s. Sergeant In 
C.O.T.C. A hard worker 
but finds time to indulge 
in badminton, bowling and 
roller skating. Has a good 
sense of humor. 


Gerald Maxwell 

Winnipeg. Chem., Phys. 
and Geol. Two years In 
C.O.T.C. Tntere.«5ted i n 
most sports, but particu¬ 
larly skating and tennis. 
Sc., Quartermaster in 3rd 
and 4th yea.r« Gerry’s 
slow drawl and ready wit 
are very captivating. 


Joseph Mollison 

St. Boniface. Chem., Phys. 
and Geol. Joe is a hard 
worker. Friendly towards 
everyone, but rather shy. 
Interested in sports. 


William Morrison 

Physics. Bacteriology and 
Biochem. Member of the 
C.O.T.C. A quiet chap, 
/Whose 1 ambition has not 
yet been firmly decided. 


Albert Ormerod 

Physics., Chem. and Zoo. 
Ab. Is the fellow who has 
the faculty of never 
smiling . He just grins. 
Quite content with his 
“home-life” and always 
anxious to stay an extra 
half hour in Paleontology. 
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Manuel Shaw 


Irvine Paghls 

Physics and Mathemat¬ 
ics Honours. Isbister, 38- 
39; Isbister and McLean 
in 39-40. Irvine is a seri¬ 
ous-minded student. He 
is doing work in spectro¬ 
scopy. Hopes to continue 
studies in physics. 


Donald Whitaker 

Chemistry and ’Zoology. 
McL e a n and Isbister 
scholarships 39-40, and a 
few Isbisters in previous 
years. Chief interest— 
Biological research. Char¬ 
acteristics—^Head follows 
the Law of ithe Pendu¬ 
lum. Chief mystery— 
From what cesspools does 
he extract that foul-smel¬ 
ling pipe tobacco? 


Robert Allen 

Chemistry, Physics and 
Maths. 


Harry Blacker 

Winnipeg. Chem., Phys. 
and Maths. Interested In 
radio and prior to out¬ 
break of war operated a 
ham station with call 
VE4AJC. “Moneybags’* did 
a fine job as Science 
treasurer this year. 


George Bullis 

Winnipeg. Chem., Botany 
and Zoo. George is always 
good for a laugh when the 
going gets tough. Inter¬ 
ested in debating and is 
Sc. debating rep. this year. 
Great friend of the 
*‘S h a n d s.’’ Ambition, 
Jledicine. 


Grant Colpitts 

Winnipeg. Botany, Zoo., 
and Chem. Makes up 
“Johnson’s gang.’’ Grant 
is nonchalant, friendly and 
may often be found swat¬ 
ting in the library. 
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Chemistry and Zoology 
Honours. Editor of the 
Question Mark. Has been 
a constant contributor to 
the Manitoban in the 
past, using a nom-de- 
pUume. Has great faith 
in victory of scientific 
truth over all evil. Am¬ 
bition—Biochemical work. 


Ross Warren 

Chemistry and Physics 
Honours. Consistent 
scholarship winner. >Mc- 
Lean and Isbister in 39- 
40. Constantly seen with 
Ironsides. Steady and 
patient worker. Chief in¬ 
terest—anything pertain¬ 
ing to chemical analysis. 


Percival Barsky 

Foam Lake, Sask. Chem., 
Zoology and Botany. Has 
curled for Science. An 
ardent collector of library 
books. A good fellow to 
have around. Intends to 
go on in medicine. 


Anna Bredt 

Winnipeg. Botany, Zoo., 
Insect Morphology and 
Chem. Interested in de¬ 
bating and curling. Has 
taken an activA narfr in 
costumes and make-up for 
U.M.S.XJ. productions. A 
lot of fun. 


Betty Brown 

Winnipeg. Botanv and 
Zoology. Was in the 
Co-ed’s chorus in her 1st 
year. Interested In zoo¬ 
logy and entomolgy field 
trips. Outside interests 
are Shakespeare and 
opera. Ambition, medical 
technology. 


Stanley Caha 

McCrea.rv. Man. Chem., 
Phys. and Maths. Stan 
was one of the stars on 
Science’s winning track 
team this year. Swim¬ 
ming rep. for Science. 
Member of soccer team. 
Demonstrates physics. 
Going into radio work. 





Phillip Cramp 

Winnipeg. Geol., Phys. 
and Chem, Phil is 
’Varsity's star distance 
runner. Plays a mean 
trombone. Member of 
C.O.T.C. Been in navy 
cadets for years. Ambition 
is Chemistry for duration. 
Never stumped for a “new 
one” to tell the boys. 


Roderick Hitesman 

Winnipeg. Zoo.. Chem. 
and Botany. An interest¬ 
ing talker. Corporal in the 
U.M.T.U. Has been in 
C.O.T.C. for several years. 
Wears a Home-Ec. pin. 


Murray Hoffer 

Hoffer, Sask. Chem., Bot¬ 
any and Zoo. Quite a 
friendly and cheery fel- 
His husky voice gets the 
girls. Interested In debat¬ 
ing and ambition is medi¬ 
cine. 


Janice Johnston 

Winnipeg. Zoo., Chem. 
and Physics. Bowling rep. 
for Sc girls MO-41 land 
social rep. in 1939-40. Ac¬ 
tive in glee club proper¬ 
ties ’39-40. Likes bowling 
and curling. Ambition to 
inspect munitions. 


Frank Kenny 

Chem.. Ceol. and Phys. 
Sc. Junior and Senior rep. 
In U.M.S.U. 1938-41. Mem¬ 
ber of A.B.C. last year. On 
finance committee 
U.M.S.tr. ??? Member 
W.T.C.. Bowls, curls and 
skis. An all round cheery 
fellow. 


Harry Klamer 

Sherridon, Man. Chem., 
Botany and Zoo. The 
“Little” Corporal” of No. 
8 platoon. A fellow with 
a jolly nature and a happy 
smile. 



Gregory Haines 

Winnipeg. Chem., Phys. 
and Geology.( Played 
rugby for ’Varsity. Is 
coaching basketball and 
hockey teams this year. 
Member of Sc. track team. 
4th year social represen¬ 
tative. Ready to tackle 
any job. 


Sonja Hendin 

Winnipeg. Zoo., Chem. 
and Psychology. Interest¬ 
ed In chemistry. Music Is 
her hobby. Quite a for- 
tune-t e 1 li e r. Ambition, 
Psychiatry. 


Jocelyn Jackson 

Wawanesa. Zoo., Chem. 
and Phys. Member of 
chorus in .Glee Club’s 
“lolanthe.” Played hockey 
and curled for Science. 
Social rr.p. for Sc. girls 
'40-41, and In interfaculty 
dramatics. Had the good 
fortune of working near 
“Doc” Newell in Chem. 
laboratory. 


George Johnson 

Winnipeg. Zoo, Botany and 
Chem. One of the stars 
of the Sc. hockey team. 
‘^Moose’’ demonstrates to 
2nd year Home Ec., but 
wishes it were 3rd year. 
Good student. Ambition. 
Industrial work. 



Eileen Kachanovsky 

Winnipeg^. Botany. Zoo. 
and Chem. Interest in 
fencing, curling and swim¬ 
ming. Haunts the Botany 
lab. Ambition, Medicine. 


John Knox 

Winnipeg. Chem., Phys. 
and Zoo. President of 
Sc. Men’s Club, sports edi¬ 
tor “Question Mark.’’ 
Curling Rep. for Sc. Plays 
hockey for Sc. Demons¬ 
trates to Home Be. Mutual 
friend and co-worker of 
“Doc” Newell. 
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I^angtry Lynd 

Geology and Chemistry 
Honours. ;Won jan Isbls- 
ter and MacLean 39-40. 
Senior Stick for 40-41. 
Member of the Glee Club 
for past four years. Skip 
of the Science Porte Mar- 
kel curling team. 


John Bigoundan 

Chem. and Physics, 
Jotimny with his ever¬ 
present smile, is one of 
those musically - inclined 
fellows. Chief occupa¬ 
tion is to argue about 
Gilbert and Sullivan with 
Whitaker. Ambition, to 
do research work in 
Biochem. 


Harry C. Boelhower 

Chem. and Physics Hon¬ 
ours. Won an Isbister in 
37-38, and Keller in 39- 
40. Easy-going but effi¬ 
cient. Hopes to go in for 
Industrial Chemistry. 


liome Duncan 

Chemistry and Physics 
Honours. Junior Stick in 
37-38, and Senior Stick 
39-40. Active in numer¬ 
ous extra-curricular ac¬ 
tivities. Lome is about 
the best-liked lad in 
Science. Interested in in¬ 
dustrial work. 


Ken Gamey 

Geology and Chemisty 
Honours. Ken is gifted 
with good looks, cheery 
optimism, and a pleasant 
disposition. He Is greatly 
Interested in Geology and 
hopes to go on in this 
field. 


Hugh 3IcFarlane 

Chemistry and Mathema- 
Ics Honours. Isbister 
^Scholarship, 39-40. Has 
the distinction of being 
the sole Chemistry Ma¬ 
thematics student In Fifth 
year. One of those effi¬ 
cient students who com¬ 
pletes exams before 
others. 



32 ® QUESTION MARK 


Marie Barager 

Winnipeg. Botany and Zoo¬ 
logy. Active in hockey, 
swimming and curling for 
the faculty. Played bas¬ 
ketball for 'Varsity for 
two years. Instrumental 
In organizing 'Varsity fenc¬ 
ing club. Lady Stick of 
Science 1940-41. Ambition, 
Medicine. 


Sidney Barry 

Physics and Chemistry 
Honours. Scholastically 
an all-around man. Re¬ 
ceived his B.A. degree 
and attended business 
college. Quiet spoken, Sid 
hopes to do post-graduate 
work in Organic Chem. 


Raphael Baker 

Winnipeg. Geology and 
Chem. Active member of 
’Varsity Rifle Club, Hobby 
is study of firearms and 
ballistics. A crack shot. 
Slowly driving everyone in 
Geology lab. mad with his 
poetry. 


Sam Epstein 

Geology and Chemistry 
Honours. Defends the 
glory of Geology when in 
argument with Paghis. 
Is not responsible for any 
remarks made in these 
grad write-ups. Chief 
characteristic — Quantity 
of curly blonde hair. 


Ronald Ironsides 

Chemistry and Physics 
Honours. Ron’s chief in¬ 
terest is analytical work, 
■both •. inorganic and or¬ 
ganic. Takes great pains 
at his work. Chief char¬ 
acteristic—English accent. 


Jacob Kastner 

Physics, Chemistry, Maths. 
Chief interests at pres¬ 
ent are spectroscopy and 
radio work. The “Little 
Corporal” in the C.O.T.C. 
A former Glee Club mem¬ 
ber. Chief Icbdracterlstic 
a hearty laugh and rosy 
cheeks. 


Barney Steindel 


Harvej’ Parkhurst 


Winnipeg. Chem, Zoology 
and Botany. Barney is a 
very likeable fellow and 
a very conscientious stu¬ 
dent. Interested in Bac¬ 
teriology. Ambition, Jledi- 
cine. 


Ken Toms 

Saskatoon. Chem., Phys. 
and Geology. Was In 
C.O.T.C. for 2 years. Com¬ 
missioned In 17th Battery, 
R.C.A., and was called up 
before term ended. Ken 
was a heard worker, a 
swell fellow and we wish 
him the best, of luck. 


Robert Horton 

Wawanesa, Man., Chem., 
Phys. and Geol. Secretary 
U.S.C.M. Rather quiet at 
times, but a hard worker 
with an excellent sense of 
humor. 


Kerr Godfrey 

Chem., Physics. Deluges 
Dr. Hiebert with questions. 


T. C. D, Jacob 

Winnipeg. Chem. and 
Geology. Gov.-Gen. med¬ 
alist from St. John’s Col¬ 
lege. A good hockey and 
rugby player and Interest¬ 
ed in all sports. 4th year 
athletic rep. “Natchely, as 
any fool kin plainly see.” 
Tim’s a good guy. 


Ian Shand 

Winnipeg. Chem., Botany 
and Zoo. President of Glee 
Club for 1939-40. Did a 
good .lob as social chair¬ 
man for Sc. 1940-41. You 
can always find Ian dur¬ 
ing the Home-Eccer’s 
lunch hour. 



Winnipeg. Chem., Phys. 
and Maths. One of Sc. 
Hockey and basket¬ 
ball stars. Played goal 
for soccer team. Bowled 
inter-faculty for Sc. Ten¬ 
nis rsD. on ^c. athletic 
council. Passions are 
blondes and mathematics. 


Gideon Wellner 

Winnipeg. Chem., Geo¬ 
logy. His greatest inter¬ 
est Is study. A faithful 
member of the Geology 
Club. Would like to go 
into Metallurgy after the 
war. 


Cornelius Wall 

Lethbridge, Alta. Chemis¬ 
try. Keenly Interested In 
sports, but has been too 
busy to actively partici¬ 
pate In them at ’Varsity. 
A big fellow whom we all 
respect. 


Gordon Peterson 

Winnipeg. Chem. and 
Physics. Managing editor 
of Q. M. for 40-41. Man¬ 
ager of Sc. hockey teams. 
One of Sc. better curlers. 
Interested in Home Econo¬ 
mics. “Pete" mixes pleas¬ 
ure and studies in about 
the right proportions. 


Raymond McAdam 

Minnedosa. Geol. and 
Chem. This personable 
young gentleman always 
has one more answer than 
the other fellow. Curls for 
Sc. A good track man and 
he woudn’t travel with any 
other company but the 
C.P.R. 


John Gill 

Winnipeg. Zoology. Finish¬ 
ing up this year to get a 

B. S. Lieutenant In 

C. O.T.C. where he is small 
arms instructor. 
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lUeanderinq ’lllonqsl Hlasler lllen 

By ROSS MOIR 


T O an observant visitor making a 
cursory examination of the student 
body occupying the Science building 
on the Fort Garry Site, certain fairly well- 
defined strata would be visible. The 
juniors are characterized by their con¬ 
spicuous numbers and rather apolo¬ 
getic manner . The seniors are im¬ 
mediately recognizable due to a 


intense study of the same, on a related sub¬ 
ject. This article is devoted to an introduc¬ 
tion to the masters’ students, and a brief 
outline of the work being done by each, as 
described by the worker. 

In the Department of Zoology, under the 
direction of Prof. R. A. Wardle, Nancy 
Green is completing her research work on 
the Physiology of Tapeworms. Nancy is the 



holder of a student demonstra¬ 
torship in Zoology and is well 
known to senior division stu¬ 
dents. She has an uncanny 
faculty of retaining her patience, 
even with the most e3:asperat- 
ing of invertebrate students, 
(no offense intended). Her re¬ 
search work concerns the rate 
of growth of Diphyllobothrium 
latum. 

During the summer months 
dogs were infected with the 
plerocercoid stage of Diphyllo¬ 
bothrium latum and then 
autopsied at three days inter¬ 
vals up to the 36th day. Tne 
worms recovered were weighed 
and measured and the growth 
rate determined. 

The second project was a 
study of tapeworm anaemia, 
with reference to the effect of 
tapeworm fatty acids upon the 
mammalian blood picture. Tapeworm un¬ 
saturated, saturated, and hydroxy acids were 
fed to rabbits over a period of fifteen weeks. 
At weekly intervals a complete blood deter¬ 
mination was carried out on each rabbit. 
Another group was fed the corresponding 
chemical fatty acids. The blood picture of 
dogs infected with Diphyllobothrium latum 
was determined at weekly intervals during 
the course of the infestation. 

Thirdly an investigation was made on the 
culture of tapeworms in vitro. Hymenolepis 
nana, the dwarf tapeworm, Moniezia expansa, 
the sheep tapeworm, and Diphyllobothrium 
latum, the fish tapeworm were used in these 
culturing experiments. Methods of steriliz¬ 
ation were tried and a variety of culture 
media and containers used. 

In the Department of Physics, under the 
direction of Dr. G. O. Langstroth, Bill Brown 


pseudo-superior manner and a 
disregard for work (previous 
to March 15th). Of this group 
the honors men are the most 
superior, and possibly the hard¬ 
est workers. However, there 
does exist another group, not 
as well known, and certainly 
far inferior in respect to num¬ 
bers. They may be seen enter¬ 
ing the library stacks with an 
air of superiority so far above 
that of the seniors, that there is 
no comparison. Occasionally 
they charge into the common 
room and become highly in¬ 
dignant if some poor juniors 
have taken the liberty of oc¬ 
cupying the ping-pong table 
when these emissaries of the 
powers-that-be want to play. 

Some of them wander about 
junior labs, evading direct ques¬ 
tions, appearing intelligent, and 
drawing demonstrators checks for their 
trouble. These people are the culprits 
responsible for the smell of burnt soup in 
the lower corridors. If the truth were 
known, they may be accused of a great num¬ 
ber of offenses. The most renowned silent- 
sufferer is Mr. Bird, who is almost daily 
presented with burnt-out motors, oscillators, 
furnaces, and all manner of damaged equip¬ 
ment, with an emphatic tale informing the 
latter of the tremendous research project 
which is being delayed, or inconvenienced 
as long as the aforementioned equipment is 
indisposed. 

This relatively small group of senior stu¬ 
dents constitute those people described in 
the Calendar as “Candidates for the Degree 
of Master of Science.” The masters’ course 
is made up of a major, which involves the 
main research problem, and a minor, a less 


i?05s Moir 


Ross graduated in 
Honours Botany and 
Zoology in 1940. Had 
quite an active acade¬ 
mic career. His three 
year presidency of the 
Men’s Club gave it 
enough stamina to last 
for a long time. 
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and Ken. Newbound are completing their 
M.Sc. work on Spectroscopy. Ken is famous, 
(or infamous) for his puns, and his ability 
to sit for hours with a slide-rule poring 
over reams of data, and averaging results. 
Bill cannot be accused of misconstruing the 
King’s English to the same extent, but it 
has been rumored that he may be the ring¬ 
leader on Saturday afternoons in evading 
certain functions introduced as a wartime 
measure. Both Ken and Bill are holders of 
National Research Bursaries in Physics, and 
a brief account of their work follows. 

The science of spectroscopy deals with the 
light emitted or absorbed by substances. 
The study of such emission and absorption 
has led to methods of quantitative analysis 
which are, in some cases, more convenient 
and accurate than chemical methods. At 
present spectrographic analysis can be made 
with less than 5% error. Its use in analysis 
for small amounts has consequently taken 
the place of chemical methods. However, 
for the analysis of large amounts (greater 
than 1% concentration) gravimetric analysis 
is still much more accurate. 

The spectrograph in use here was designed 
and constructed in the University work¬ 
shop. It is a medium sized instrument with 
a quartz optical system. The spectra are 
recorded on 4"xl0" photographic plates and 
cover a wave-length range from 2000A to 
7000A. 

In order to do quantitative work in spec- 
trography it is necessary to obtain a measure 
of the relative light intensities emitted from 
the light source (e.g. a spark) at different 
wave-lengths, corresponding to the emission 
spectrum of an element that is present in 
the spark and whose amount it is desired 
to determine. This cannot be done directly 
since the intensity of light of a given wave¬ 
length transmitted by the spectrograph is in 
general too small to measure accurately. 
Hence an integrating device must be used, 
viz., a photographic plate. It is 
now necessary to obtain some device for 
measuring the density of the silver deposit 
on the photographic plate, and to convert 
this density into tejrms of relative light 
intensity originally incident on the plate. 
This can be done by means of a microphoto¬ 
meter, whose operation can be explained 
briefly as follows: Light from a slit illumin¬ 
ated by a constant source is passed through 
a condensing objective, which focusses an 
image of the slit on the emulsion of the 
photographic plate. The light which passes 
through the plate is allowed to fall on a 
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photocell which is connected to a galvano¬ 
meter. The ratio of the galvanometer de¬ 
flection when a spectral line is in the beam 
to the deflection when a clear portion of the 
plate is in the beam measures the optical 
density of the silver deposit in the spectral 
line. By means of calibration marks put 
on the plate (see below) a calibration curve 
can be constructed relating optical density 
to relative light intensity originally incident 
on the photographic plate. The calibration 
marks are put on the plate by means of a 
step sector placed before the spectrograph 
slit. It allows a series of known relative 
light intensities to fall on the photographic 
plate. 

After the plate has been processed, the 
resulting silver deposits can be successively 
inserted into the micro-photometer beam 
giving a series of points on the galvanometer 
deflection vs. relative intensity graph from 
which a calibration curve can be made. The 
microphotometer used in this laboratory is 
the direct reading photoelectric type of in¬ 
strument. It was designed and constructed 
in the University workshop and has some 
new features which aid in the speed and 
convenience of its operation and minimize 
the fatigue inherent in the continuous use 
of a microphotometer over an appreciable 
period of time. 

The relative intensities of the spectral 
lines of two different elements is a function 
of the relative amounts of the two elements 
present in the sample. Hence by comparing 
known amounts of element A against a 
given amount of element B it is possible to 
construct a calibration curve relating the 
ratio of the light intensities of a spectral line 
of A to a spectral line of B against their rela¬ 
tive concentrations. When element A oc¬ 
curs as an unknown, all that is necessary is 
to take a known amount of the unknown 
rnaterial, add to it the given amount of 
element B, determine the relative intensity 
of a line of A to one of B and so by means 
of the calibration curve determine the con¬ 
centration of A to B, and hence the percent¬ 
age amount of A present in the unknown. 

In such work it is generally assumed that 
the intensity ratio of A to B is independent 
of the extraneous materials which may be 
present in the sample. This is not always 
the case, however, and marked deviations 
from this ideal condition have been noted 
by many workers. One of the problems, at 
present under consideration in the Univer¬ 
sity spectroscopy laboratory is a study of such 



effects with a view to determining means of 
reducing or eliminating them and, if pos¬ 
sible, to determine their causes. 

In the Department of Chemistry, under 
the direction of Prof. A. N. Campbell, Leo 
Yaffe is working on a problem in physical 
chemistry. Leo is another of the masters’ 
students addicted to ping-pong, although 
he spends a considerable amount 
of his leisure hours quibbling with 
Dr. Langstroth, or any one who will argue, 
on the correct use of the word “Spectro- 
chemical.” Leo is also the holder of a 
National Research Bursary, and with com¬ 
plete disregard for future M.Sc. students in 
physical chemistry looking for a problem, he 
is making the Annals of Physical Chemistry 
a closed book. A brief account of his work 
is given here. 

Graduate research in the physical chemis¬ 
try department is at present being carried 
out in the field of metallography. 

The importance of the study of alloys can¬ 
not be overemphasized. Elementary metals 
are few and the majority of them, by reason 
of expense or physical properties do not 
possess the qualifications necessary for in¬ 
dustrial application. Combinations of metals 
in the form of alloys can be built up which 
have numerous applications in industry. This 
is not done by chance but by the laborious 
examination of combinations of metals in 
different proportions. By means of an ac¬ 
curate knowledge of the phenomena which 
occur the characteristics of an alloy, such 
as hardness, fusibility, etc., may be predicted. 

The alloys being studied here at present 
are those of the system, silver-lead-alumin¬ 
ium. Consisting {of three metals this is 
known as a ternary system. Due to in¬ 
creasing complexity and the increasing num¬ 
ber of variables, relatively few ternary sys¬ 
tems have been investigated. A complete 
and very accurate knowledge of the com¬ 
ponent binary systems must first be obtain¬ 
ed. The two binary systems Ag-Pb and Ag- 
A1 had been investigated previously. The 
Pb-Al system was completely investigated 
by Campbell and Ashley at Manitoba last 
year. The ternary system was partially in¬ 
vestigated last year by Campbell and Wal¬ 
lace and is being completed this year. 

The methods of investigation being em¬ 
ployed are the classical ones, thermal analy¬ 
sis and micrographic analysis. The first 
consists of getting an alloy in the molten 
state and then by progressive reduction of 
temperature a cooling curve is obtained 
whereon each phase change will be seen as 


a deflection from the original contour of the 
curve. In this manner changes in the liquid 
state, and with our very sensitive apparatus, 
changes in the solid state may be determined. 

The alloy is then cut, polished and exam¬ 
ined by means of a reflecting microscope. 
Etch reagents which have a differential 
action on various component parts of the 
alloy serve to reveal the structure of the 
alloy. Thus the equilibrium diagram of the 
system will be obtained. 

Maxwell Yan is working on a problem in 
organic chemistry under the direction of Dr. 
E. H. Charlesworth. Max is the holder of a 
student demonstratorship and spends his 
time between the two divisions. He is char¬ 
acterized by boundless energy, is full of 
theories and explanations and talks explos¬ 
ively on any subject. Max has burnt the 
noon-time soup at the lunch-club so fre¬ 
quently that he has seriously considered pub¬ 
lishing a paper on the volatile nature of 
vegetable compounds, and their dilution to 
infinity. An account of his research work 
follows. 

The study of the action of formaldehyde 
and hydrochloric acid on aromatic acids, has 
occupied an important part in the research 
work carried on in the department of or¬ 
ganic chemistry during the past few years. 

Where reactions have occurred, phthalides 
have resulted; phthalides which otherwise 
can only be prepared by the classical but 
much longer Fritsch method. But in two 
instances not phthalides, but chlorinated 
products have resulted. The present inves¬ 
tigations are concerned with the nature of 
these chloro-products. 

The entire first term was spent in pre¬ 
paring the chloro-product from 5-methoxy- 
m-toluic acid in appreciable quantities. Con¬ 
siderable difficulty was experienced, due 
probably to the presence of isomers. Up¬ 
wards of eleven fractional crystallizations 
were required. 

A semi-micro methoxyl determination has 
definitely eliminated the possibility of halo¬ 
gen in the methoxyl group. A semi-micro 
halogen estimation indicates that the chloro- 
product is a chloromethyl derivative of the 
normal phthalide. The methoxyl content 
agrees with this structure. 

Hydroysis of the chloro-compound to an 
alcohol, using alkali and alkali carbonate, 
has as yet not been effected. 

Various subsidiary investigations are en¬ 
umerated below:— 

(a) Ortho-toluic acid with formaldehyde 
and hydrochloric acid yielded the 
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original o-toluic acid, together with a 
fragrant oil which proved to be merely 
the methyl ester of o-toluic acid. Ester 
formation is due to the presence of 
small amounts of methyl alcohol in 
commercial formaldehyde. 

(b) Meta-methoxy-benzoic acid with for¬ 
maldehyde and hydrochloric acid gave 
no reaction. 

(c) Anisic acid with formaldehyde and 
hydrochloric acid in heptane, yielded the 
original anisic acid. 

(d) The condensation product of 3-methoxy- 
p-toluic and with formaldehyde and 
hydrochloric acid is being investigated 
at present. A methoxyl determination 
indicates that the product is a normal 
phthalide. 

Future work on the chloro-product will 
include carbon-hydrogen analysis, a mole¬ 
cular weight determination and finally con¬ 
version of halogen to either hydroxyl or 
carboxyl compound of known structure. 

Also in the field of organic chemistry, 
Alex Hay is working under the direction of 
Dr. H. H. Saunderson on a problem in the 
chemistry of cellulose. A general account 
of his work follows. 

Cellulose, the chief constituent of all living 
plants is built up of glucose anhydride units 
and this suggests that it owes its formation 
in the plant to a condensation of glucose 
units with loss of water. 

Due to its complex structure cellulose is 
a difficult material with which to work. It 
is now definitely known that this important 
material has a crystalline structure built up 
lengthwise in a chain by the linkage of 
glucose units. The exact number is not yet 
known. However, without doubt there are 
many, endowing this substance with all the 
characteristics of high molecular weight 
compounds. 

Through X-ray analysis it is found that 
these molecular chains are arranged parallel 
to each other and that this arrangement is 
laterally stabilized by secondary valence 
forces. These so-called chain bundles are 
further arranged into units called micellae, 
held together by “tertiary” or micellar 
forces, and go to build up the fibrillae, the 
first constituents of the fibre detectable 
under the microscope. 

Such a complex physical structure as this 
causes the reaction to assume a heterogene¬ 
ous character in contrast to the homogeneous 
type exhibited by most organic reactions. 


The problem the author is directly con¬ 
cerned with is the investigation of the action 
of sodium chlorite on cellulose under con¬ 
trolled pH conditions. Before this phase of 
the work could be carried out it was neces¬ 
sary to determine if sodium chlorite decom¬ 
posed, and if so, at what pH it is most stable. 
The results of this phase of the work are as 
follows. 

In alkaline solution, chlorite is very stable 
over a period of weeks. If hypochlorite is 
present, chlorate is produced. As the alkalin¬ 
ity is reduced, some chlorine dioxide is 
formed. The amount evolved was so small 
that an equilibrium is quickly reached and 
no decomposition was detected in the 
analysis. 

In the industrial process of bleaching, 
sodium and calcium hypochlorites are the 
predominant bleach chemicals used, but care 
is required due to the fact that the process 
will cause a drastic degradation to the fibre 
and a loss of strength. 

The ideal conditions in bleaching are to 
attain the maximum in bleaching, with the 
minimum degradation to the cellulose and 
decomposition of the bleaching agent. 

Sodium chlorite, although a milder oxidiz¬ 
ing agent has these properties, and the in¬ 
vestigator found that cellulose under acid 
conditions as low as pH4 was little affected 
and the analysis showed that the degradation 
was negligible. 

Further investigation will likely make 
possible the use of chlorite in conjunction 
with either chlorine or hypochlorite, thus 
increasing the efficiency of the bleaching 
process while preserving the natural strength 
of the fibre. 

In the Department of Botany, under the 
direction of Dr. William Leach, the writer 
is working on a problem in Plant Physiology. 
Following is an outline of the nature of 
this work. 

The process of respiration in plants as 
well as in animals is now a well recognized 
phenomenon. Respiration involves the 
breakdown of a respirable substrate, by the 
action of enzymes, accompanied by the in¬ 
take of oxygen and release of CO 2 . The 
intensity of the respiration is determined 
by the measurement of one of the com¬ 
ponents of the process. Experimental dif¬ 
ficulties are involved in the accurate estima¬ 
tion of any of these. The oxygen intake is 
complicated by the fact that certain sub¬ 
strates may release oxygen in their break¬ 
down, and this internal oxygen may be used 
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in respiration but cannot be readily deter¬ 
mined. An accurate estimation of the sub¬ 
strate being decomposed is also obviously 
beset with difficulties. In certain plants the 
CO 2 released in respiration may be retained 
in chemical combination in the tissues to 
varying extents, and consequently the esti¬ 
mation of CO 2 'evolved does noit always 
present a true picture of the respiratory 
intensity. 

The accurate measurement of the CO 2 
evolved is however one of the most import¬ 
ant of physiological estimations and many 
methods have been developed for this pur¬ 
pose. The CO 2 may be absorbed in 
Ba(OH )2 of known normality, and titrated 
against normal acid solution after the 
absorotion, and from the formula and data 
the CO 2 absorbed may be calculated. This 
method is quite sensitive but involves many 
tedious titrations, and cannot be made one of 
continuous readings. Thus sudden changes 
in the respiratory rate cannot be very ac¬ 
curately estimated. The manometric methods 
developed by Barcroft have been applied to 
Plant Physiology by Warburg and others. 
This method involves two identical respira¬ 
tion chambers connected to one another by 
a manometer, the whole being immersed in 
a constant temperature bath. In one cham¬ 
ber is placed the respiring material along 
with a small amount of KOH to absorb the 
CO 2 evolved. The instrument is calibrated 
and calculations are based on the changes in 
the manometer reading. The duplicate 
chamber compensates for minor changes in 
temperature or barometric pressure during 
the experiments. Very accurate results may 
be obtained with this instrument. The 
Katharometer, depending on ithe thermal 
conductivity of gases, has been developed 
for very sensitive work and is in use at the 
present time in this department by Dr. 
Leach. This instrument has a recording 
manometer and presents a very ac¬ 
curate picture of the C 02 evolved and 
O 2 taken in by extremely small amounts of 
respiring material. It has the advantage >f 
continuous' reading, and responds very 
quickly to changes in the respiratory in¬ 
tensity. 

The electrical conductivity method has 
also been applied to the accurate estimation 
of C 02 , and it is this method which is being 
used by the writer. The method depends 
on the change in the conductivity of the ab¬ 
sorbing solution as the CO 2 is absorbed. 
While most previous work has been done on 


the changing conductivity of Ba(OH )2 solu¬ 
tion, this method has the disadvantage that 
the insoluble BaCOs thrown out of solution 
may be deposited on the electrodes causing a 
change in the cell constant. In the present 
work NaOH solution is being used to avoid 
this difficulty. 

The conductivity is measured by the usual 
Wheatstone bridge arrangement and head¬ 
phones. The absorption tube is fitted with 
fixed platinum electrodes and the method 
is one of continuous reading. The absorp¬ 
tion tube is calibrated by passing into the 
system a mixture of CO 2 and air of known 
concentration, determined by analysis. The 
method is slightly less sensitive than absorp¬ 
tion in baryta, but has the advantage that 
no precipitate is formed. The initial con¬ 
centration of NaOH can be greater than 
that of baryta, so that for a given cell 
volume larger quantities of CO 2 can be 
absorbed. 

The work up to the present time has in¬ 
volved the construction and calibration of 
the apparatus, and future work will include 
a study of the respiration of diseased and 
normal barley during germination. Previous 
work has indicated that diseased plants have 
a much higher respiration rate than normal 
plants, but owing to their close association 
with the disease organism, it is difficult to 
ascertain whether this increased rate is due 
to the respiration of the • fungus, or to a 
stimulation of the plant tissues by the 
fungus. The grain of barley lends itself 
to this investigation as the seed coat of 
barley possesses a semi-permeable layer 
which will not admit the poisons necessary 
to kill the dise 2 ise organisms on the exterior 
of the grain. An attempt is to be made to 
devise a method of determining separately 
the respiration of the fungus and the barley 
seedling, with a view to ascertaining the 
nature of the stimulus. 

This brief review of the work underway 
by the masters’ students may be of interest 
to undergraduate men, who are contemplat¬ 
ing post-graduate work. Apart from the 
very evident value of the original methods 
developed and the new data obtained, a fur¬ 
ther value lies in the opportunity given to 
the student to become accumstomed to the 
methods of research work, and master the 
experimental technique required for more 
advanced work. It is on the strength of this 
work that a student may decide whether h'^ 
has the intuition and ingenuity to carry on 
work of real scientific value. 


QUESTION MARK • 39 



Cosmic Raijs 

By Prof. W. A. ANDERSON 


T he discovery of cosmic rays and the 
efforts made by physicists all over the 
world to determine their nature 2 md 
source, is the story of the attempts of man 
to extend his vision beyond the most distant 
parts of our universe, to a universe far out 
of reach of the astronomers’ most powerful 
telescopes, a universe of electrified particles 
driving through the vast realms of space 
with enormous energies un¬ 
dreamed of by physicists even 
in recent years. 

The story commences in the 
early part of the present cen¬ 
tury shortly after the discovery 
that X-ray and the radiations 
from radioactive substances 
cause an electroscope to loose 
its electric charge, due to the 
ionization produced in the gas 
about the electroscope. How¬ 
ever, it was soon found that an 
electroscope, even when well 
shielded against all known 
radiations, still slowly lost its 
charge. During the past three 
decades, hundreds of the world’s 
best physicists have published 
over five thousand articles de¬ 
scribing their efforts to discover 
the primary cause of the slow 
leakage of an electric charge 
from an electroscope. But as the 
field of research widens the mystery of 
cosmic rays deepens. 

In the early years of the search it was 
thought that the earth, the water, and the 
air must be filled with radioactive radia¬ 
tions, but of much greater penetrating 
power than the radiations from any known 
radioactive substance. Balloon ascents, how¬ 
ever, during the years from 1910 to 1914, 
showed that radiations must come from some 
source outside the earth, since their inten¬ 
sity increased rapidly with altitude. The 
absence of any known daily variations in the 
radiations indicated that even the sun could 
not be considered as a possible source. When 
it was realized that the source must be in 
the interplanetary or interstellar regions, 
the radiations came to be called cosmic rays. 

In 1922 Millikan revived research in cos¬ 
mic rays. He sent up self-recording instru¬ 


ments in unmanned balloons to a height of 
ten miles. Using well shielded electroscopes 
he studied the intensity of the rays beneath 
the surface of lakes at various altitudes on 
mountains and in valleys. As a result of his 
studies from 1922 to 1925 he formulated a 
theory that cosmic rays were photon in 
nature like X-rays and gamma rays, but 
possessed a penetrating power which, for 
some rays, was at least eighteen 
times as great as that of any 
known radioactive radiation. He 
imagined cosmic rays as due to 
the release of atomic energy of 
28 to 460 million electron volts 
during the creation of the heav¬ 
ier atoms of ordinary elements 
out of the light hydrogen atoms 
somewhere in the vast realms ot 
space. The search was now on 
in earnest. 

A cosmic ray meter was sunk 
to a depth of 750 feet below the 
surface of a lake; airplanes 
soared to heights of several 
miles; stratosphere balloons car¬ 
rying men rose to heights of 14 
miles; unmanned balloons with 
radio instruments reached alti¬ 
tudes of 19 miles, or to within 
2% of the top of the atmosphere; 
ships carried self-recording in¬ 
struments to all parts of the 
world; and Professor Compton, of the Uni¬ 
versity of Chicago, organized a world-wide 
survey involving over 100 stations and 80 
co-operating physicists. These extensive 
studies not only verified an increasing in¬ 
tensity of cosmic rays with altitude, but 
what was more significant, they revealed 
unmistakable latitude variations, indicating 
that the rays were deflected by the earth’s 
magnetic field. By the use of the Geiger- 
Muller counters it was found that some of 
the rays are deflected to the east, and must 
therefore consist of negatively electrified 
particles; but a little greater proportion are 
deflected to the west, showing that the posi¬ 
tive particles are slightly in excess of the 
negative particles. Compton concluded that 
cosmic rays consist chiefly of positive and 
negative electrified particles coming from 
interstellar spaces, perhaps 10,000 million 
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light years away. He estimated that they 
must possess energies of several billion elec¬ 
tron volts instead of merely 28 to 460 mil¬ 
lion electron volts with which Millikan had 
startled the world. 

Since 1922, the Wilson cloud chamber 
and the Geiger-Muller counter have been 
used extensively in the study of cosmic rays. 
Both instruments depend on the fact that 
cosmic rays produce ions as they pass 
through a gas. In the Wilson cloud cham¬ 
ber, the path of the ray is revealed by the 
condensation of little droplets of liquid 
forming about the ions in the saturated atmo¬ 
sphere of the chamber. The kind of charge 
and the energy of the cosmic ray can be 
calculated from the curvature of the path 
when the cloud chamber is placed in a pow¬ 
erful magnetic field of known intensity. The 
Geiger-Muller counter is a thin copper tube 
about six inches long and one inch in dia¬ 
meter with insulating plugs in the ends and 
a fine tungsten wire stretching along its 
axis. The tube contains a gas, usually under 
reduced pressure,. and a difference in poten¬ 
tial of 500 to 3,000 volts is maintained be¬ 
tween the tube and the tungsten wire. When 
a cosmic ray passes through the tube it causes 
a momentary discharge which can be ampli¬ 
fied and recorded as a peak in a light beam 
on a moving photographic film. The direc¬ 
tion of a cosmic ray may be determined by 
placing two Geiger-Muller counters one 
above the other with their axes parallel. A 
discharge in each tube at the same instant 
is taken to indicate that the same cosmic 
ray passed through both tubes. Thus the 
direction of cosmic rays may be determined 
by inclining the frame holding the counters 
until the same cosmic ray causes an instan¬ 
taneous discharge in each tube. 

Cloud-chamber photographs frequently 
show strange showers consisting of a few 
to many particles originating in a point 
source, which may be outside the chamber, 
or in its walls, or in a lead plate within the 
chamber. Within the last year or two, evi¬ 
dences of - enormous showers have been 
obtained by the use of double or triple 
Geiger-Muller counters. One shower was 
found to cover an area of one million square 
feet and to contain at least one million par¬ 
ticles. Assuming that these particles were 
all produced simultaneously by a single 
cosmic ray, as appears to be the case, it was 
calculated that the energy of the super cos¬ 
mic ray must have been between 100,000 
and 1,000,000 billion elctron volts. Another 


shower obtained a few months ago on the 
deck of a boat off the coast of California 
indicated a cosmic ray of at least 1,000 
billion electron volts. 

The simplest cosmic ray shower consists 
of an electron and a positron originating in 
a single source. Larger showers appear to 
consist of numerous electron-positron pairs. 
The electron-positron pair production is 
predicted by Dirac’s quantum theory of the 
electron. When an electron comes close to 
the nucleus of an atom it may lose instan¬ 
taneously some or all of its energy which 
apnears as a photon, as in X-rays. Photons 
with more than one million electron volts 
may in turn interact with an electric field 
near the nucleus and produce an electron- 
positron pair by the equations E=MC’ where 
E is the energy of the photon, m the mass 
of the electron-positron pair, and c the 
velocity of light. Again, each electron- 
positron pair may in turn produce a photon 
of less energy, and the photons more elec¬ 
tron-positron pairs, and so on until the 
electrons and positrons fritter away their 
energy by ionization produced along their 
tracks. The rays producing showers are 
known as the soft component of cosmic rays 
since they are rapidly absorbed in the pro¬ 
cess of shower production. 

Electroscopes lowered 1,300 feet in the Red 
Sea, 1,600 feet in the ocean, and 1,600 feet in a 
mine, show the presence of extremely pene¬ 
trating cosmic rays. Even weak showers 
have been detected in deep mines. There is, 
therefore, a very penetrating or hard com¬ 
ponent of cosmic rays. Cloud-chamber 
photographs frequently reveal very pene 
trating rays, which show little or no 
deflection by a magnetic field, and which 
do not give up their energy by shower pro¬ 
duction It has been shown that the momenta 
of the hard and soft components are com¬ 
parable. Therefore, the mass of the hard 
rays must be greater than the mass of the 
soft rays. If the soft rays are electrons and 
positrons, what are the hard rays? Protons 
would be entirely too massive. Therefore, 
the hard rays must consist of intermediate 
particles or mesotrons, and experimental 
evidence indicates their mass to be between 
150 and 250 times that of an electron. There 
are both positive and negative mesotrons, 
and they appear in about equal numbers. 
The positron, too, was discovered first as a 
product of cosmic rays. Recent experimental 
evidence indicates that the mesotron is radio- 
(Please Turn to page 57.) 
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The Sludij oj AirnBorne Allergens in Hlaniioba 

By MARGARET G. DUDLEY, Ph.D. 


T he term “allergen,” though not quite 
as familiar to the layman as its over¬ 
worked relatives ‘‘allergy and “aller¬ 
gic,” is nevertheless an integral part of our 
present day vocabulary, and should, there¬ 
fore, be comprehended by all our readers. 
However, it has been deemed advisable, in 
the interests of the uninitiate, to preface 
these remarks by an explanation of the 
term, as used in this paper. 

An allergen is a substance 
which, when particles of it are 
eaten, inhaled, or brought into 
contact with the human skin, 
acts as a stimulus causing the 
organism (if sensitive to that 
particular substance) to react in 
characteristic fashion, thus ex¬ 
hibiting the phenomenon of Al¬ 
lergy. This disease, which may 
occur alone, or in conjunction 
with other diseases, may mani¬ 
fest itself in any or all of various 
ways, such as hay fever (some¬ 
times called Pollinosis) derma¬ 
titis, asthma, etc. 

Allergens are so numerous, 
and so varied in character, that 
it is impossible, in a short paper 
such as this, to list very many 
of them, but the following may 
serve as examples: 

Wheat, egg, and milk are the 
three most common allergenic foods—a fact 
well known to pediatricians. Pollen, fungal 
spores, house dust, orris root, animal hairs, 
feathers, etc., are among the principal 
causes of inhalent allergy, while drugs, 
cosmetics, pollen, plant particles, etc., may 
incite what is known as contact allergy. 

An investigation into the variety and fre¬ 
quency of air-borne allergens in Manitoba 
was instigated in July, 1938, by Dr. C. H. A. 
Walton (now Lt.-Colonel, R.C.A.M.C.), and 
received financial support from The Bant¬ 
ing Foundation until the fall of 1939, when 
a grant for the ensuing winter months was 
obtained [from the National Research 
Council. 

Collecting stations were established at 
several points in the province (and one at 
Kenora) at which, owing to the kindness of 
the meteorological observers at these points. 


oiled slides were exposed daily, each for a 
24 hour period. These slides were then re¬ 
turned to Winnipeg and examined micro¬ 
scopically by the writer. The resulting data 
gave a fairly accurate picture of the pollen 
and spore population of the air, except in 
regard to very small fungal spores, such as 
moulds, which are only readily identifiable 
when growing. (This difficulty was sur¬ 
mounted (we hope) by expos¬ 
ing at regular intervals, a series 
of Petri plates, containing po¬ 
tato dextrose agar.) 

By far the great majority of 
the pollen grains found on the 
slides belonged, as might be 
expected, to wind-pollinated 
plants, since these have light, 
dry pollen, which may be found 
several miles distant from the 
plants which produced it. Roses 
and goldenrod, so often blamed 
for attacks of hay fever, have 
sticky, heavy pollen, which is 
not capable of travelling more 
than a few feet. It is evident, 
therefore, that a person allergic 
to rose or goldenrod pollen has 
nothing to fear, providing he 
keeps his distance from the of¬ 
fending plants. Sweet clover, 
frequently a contributory cause 
to hay fever in farmers, is only 
so because they cannot avoid coming into 
contact with the flowers, which are then 
caused to discharge their pollen in the air. 

The flowers of wind-pollinated plants are 
usually very inconspicuous, with no colored 
petals, but capable of producing a large 
quantity of pollen. In fact, we might say 
that the nuisance value of a plant to al¬ 
lergic humanity (discounting the varying 
degrees of toxicity found in the various pol¬ 
lens) varies inversely as to the attractivity of 
its flowers. Double flowers do not usually 
produce any pollen at all, so are quite in¬ 
nocuous. 

The hay fever season in Manitoba com¬ 
mences in the latter part of April, with the 
shedding of pollen from the catkins of the 
poplars, willows, hazel nuts and alders. These 
are followed in close succession, by the Mani¬ 
toba maple, elm and ash, in the order named. 
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The birches and the oak come into bloom 
toward the end of May, and with the pollin¬ 
ating of the oak the spring hay fever season 
—in Winnipeg, at least—comes to a close. 
The peak of tree pollen production is usually 
about May 1st. The season is relatively 
short, but the quantity of pollen produced is 
very great, so that patients allergic to any 
of the afore-mentioned pollens are likely to 
suffer short, severe attacks. In fact, the at¬ 
tacks may be so short that, by the time the 
sufferer decides to consult his doctor, his 
symptoms are already on the wane. Treat¬ 
ment for allergy should, of course, be under¬ 
taken in the months preceding the date on 
which the attacks have occurred in previous 
years. 

Records for the past two years show mark¬ 
ed differences, both in quantity of pollen, 
and in the initial dates on which certain 
species of pollens were found on the slides. 
For instance, maple, elm and ash were all 
12 days later pollinating in 1940 than in 
1939, and their pollen was much less plenti¬ 
ful—-the latter fact apparently being the 
result of a storm which washed the stamens 
down to the ground before they had dehisced. 
There was very little poplar pollen, also, in 
1940 as compared to that caught in 1939, 
owing to the flowers having been frozen 
before the pollen was fully developed. This 
reduction in tree pollen should have been 
reflected in the case histories of allergic 
Winnipeggers, i.e., their attacks should have 
been milder. (Whether they were or not 
the writer is no longer in a position to know.) 

During the first two weeks in June, after 
the oaks have finished pollinating, there k 
practically no pollen on the slides, as it is 
not until toward the end of June that the 
grasses came into bloom in sufficient quan¬ 
tities to cause any discomfort. There are so 
many grass species, beginning with June 
grass, timothy, brome grass, couch grass, and 
continuing on until the marsh grasses bloom 
in the fall, that an individual allergic to 
grasses may have symptoms for two or three 
months. Then, too, the grasses, unlike the 
trees, are likely to have a long pollinating 
season, and sometimes bloom a second time. 
Timothy, for example, may be found in bloom 
at any time between the middle of June and 
the end of August. 

The third great class of “hay fever plants’’ 
are the weeds, nearly all of which bloom in 
the late summer or fall. There are several 
groups of weeds, but only the three most 
important ones will be considered here. 


The earliest weeds to pollinate are the 
Chenopods and Amaranths, whicn produce 
large quantities of highly toxic pollen, com¬ 
mencing towards the end of June, and con¬ 
tinuing until freeze-up. A few of the well- 
known plants belonging to these families 
are, in order of their appearance: lamb’s 
quarter, red root pigweed, Russian pigweed, 
Russian thistle, goosefoot and burning bush 
(an escape). 

The next important group of woods to 
pollinate are the ragweeds, of which we 
have several representatives. Their pollen 
is very small (about 20 microns) and covered 
with small spines, and can travel for a con¬ 
siderable distance. The burweed marsh 
elder, or false ragweed, is the most abundant 
member of the family in this province, but 
the giant ragweed and the perennial ragweed 
are also common, especially in the south¬ 
eastern districts. The ragweeds are large 
plants (false ragweed often growing to a 
height of six feet), and produce huge quan¬ 
tities of extremely toxic pollen. 

The third, and last group of weeds to pol¬ 
linate are the members of the sage-worm¬ 
wood group, the most of which are char¬ 
acterised by having aromatic foliage, often 
silvery in color. Our most important repre¬ 
sentatives of this group are: pasture sage, 
prairie sage, and wormwood. 

The fungi rank below the flowering plants 
in importance in the study of air-borne al¬ 
lergens, but their spores being very small 
and light, occur in large numbers on slides 
or plates exposed from April to Seotember, 
and in small numbers throughout the winter 
months, and may be responsible for many 
cases of allergy attributed to other causes. 

There is not sufficient data at hand yet 
for the writer to make any definite pro¬ 
nouncements regarding the fungal spores 
occurring in the atmosphere of Winnipeg, 
but indications are that the fungi, too, have 
their seasons, and also that they will prove 
to be increasingly important in allergic 
studies. 

Petri plates were exposed three times per 
week, at the same time of the day, for 
periods of ten minutes, and number of 
yeasts, moulds, etc., were found to be present 
in the air, especially when the humidity or 
wind velocity was high. There were very 
few occasions during the past year, when no 
spores fell on the plates—even when the 
thermometer registered below zero. Fungal 
(Please Turn to Page 58.‘ 
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Reaction CTime 

By PETER HAMPTON 


I N 1796 Maskelyne astronomer at the 
Greenwich Observatory, dismissed his 
assistant Kinnebrook, because the latter 
observed the time of passing stars about 
four-fifths of a second later than he him¬ 
self did. This discrepancy led Bessel, an¬ 
other astronomer, ito the conclusion tnat 
there are individual differences in reaction 
time, that is, differences in the length of 
time taken by various individuals in react¬ 
ing to the same stimulus, and that this 
explained the difference of four-fifths of a 
second in the ob¬ 
servations of the 
astronomer and 
his assistant. The 
assistant was 
simply f o u 1- - 
fifths of a sec¬ 
ond slower than 
the astronomer 
in his reaction. 

When Bessel 
published his 
conclusions i n 
1822, they arous¬ 
ed a great deal 
of a 11 e n tion. 

Physiologists im- 
m e d i ately at¬ 
tempted to de¬ 
termine the 
speed of nerv¬ 
ous impulses, that is, the speed with 
which the nervous impulse travels over the 
pathways of the nervous system. If, for 
example, we know the time that it takes for 
an impulse to travel to the brain from a 
finger which we place in hot water, and we 
also know the length of the pathways from 
the finger to the brain, we can easily de¬ 
termine the speed of the nervous impulse, so 
the physiologists thought. But while they 
succeeded in determining the time it takes 
for an impulse to go from a sense receptor to 
the brain, they were unable to measure 
the distance, because they did not know 
over what pathways the nervous impulse 
travels inside the brain. 

The problem of individual differences in 
reaction time was next taken up by the 
theoretical psychologists. They wanted to 
know, for instance, what enters into the be¬ 
havior of going to get a drink of water. No 
two people will quite agree in their account 
of this simple happening, but a method of 
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measuring individual differences in reaction 
time might easily do away with the subjec- 
time element in such reports. However, the 
results were again disappointing. 

Within the last few years the problem 
has finally found its true abode in applied 
psychology. Medicine and psychiatry, for 
example, have found differences in reac¬ 
tion time exceedingly helpful in locating 
nervous disorders. Differences in reaction 
time have also been taken seriously in in¬ 
dustry. 

Everywhere in 
the industrial 
world where 
promptness and 
accuracy of re¬ 
action are re¬ 
quired, the dif¬ 
ference between 
individuals i n 
speed of seeing, 
hearing and 
touching have 
become very im¬ 
portant. Thus 
applicants for 
positions! air 
pilots, railway 
engineers, signal 
men, motor men, 
or bus drivers 
must react very 
quickly, because upon them rests the respon¬ 
sibility for many lives. More and more the 
reaction time test is being used in industry 
to separate the fast from the slow. A slow 
reaction, of course, does not mean that '• 
person is unfit for success in life. But it 
does mean that he is unfit to handle a job 
that requires a quick reaction. 

Of late it has been advocated that ail car 
drivers should be forced to undergs a re¬ 
action time test, and that the ones who are 
found to react slowly be forbidden to drive 
cars. While this is taking an extreme stand, 
the motive behind it is to be respected; for 
when we translate reaction time into the 
fact of ground covered before the brakes 
are applied, we may find a difference of 
some twenty feet between a slow and a 
fast reaction, and this may mean the dif¬ 
ference between life and death. 

There are today a number of different 
(Please Turn to Page 58.) 



AUTHOR SHOWN TESTING REACTION TIME 
OF STUDENT BY CHRONOSCOPE METHOD. 



Colchicine in Plant Breeding 

By A. J. LEJEUNE, B.S.A. 


The writer is indebted to Mr. J. Twomey, of The McFayden Seed Co., 
for most of the material in this article. 


A mong all the recent advances in 
methods of plant breeding, probably 
the greatest possibilities lie in the 
use of the drug colchicine. Here is a very 
recent development which has promise of 
being the greatest step forward in the field 
of plant breeding since Mendel discovered 
the laws of heredity. 

The history of the development 
of the use of this drug, which 
is extracted from the corms of 
the fall-blooming crocus, may 
be outlined briefly. In the past, 
colchicine has only been used 
by the medical profession for 
the treatment of gout. The use 
of colchicine as applied to bio¬ 
logical problems was initiated 
in Professor A. P. Dustin's 
laboratory in Brussels, Belgium 
in 1934. In the United States, in 
1936, Allen and his associates 
at the Yale Medical School used 
colchicine in experiments on 
animal material. Dr. Eigsti a 
co-worker of Dr. Blakeslee, in¬ 
terested himself in finding the 
cytological effect of colchicine 
on plant cells at the Carnegie Institution of 
■Washington, Department of Genetics (headed 
by Dr. A. F. Blakeslee), Cold Spring Har¬ 
bor, N.Y. 


Dr. Nebel at the University of Cornell, also 
began using colchicine on plants to induce 
polyploidy (doubling of chromosomes) at 
the suggestion of Dr. D. F. Jones, of the Con¬ 
necticut Agricultural Experimental Station 
at New Haven. Nebel, working with his 
wife, who is a Manitoba woman, has had 
much success with the use of this drug. They 
found that when spearmint was doubled, the 
oil content per pound of plant 
was doubled and possibly tre¬ 
bled, due chiefly to the fact that 
the plant cells were twice as 
large and contained more sap 
(oil) in proportion to cell or 
woody tissue. 

Dr. Peto, at the experimen¬ 
tal farm, Ottawa, Canada, has 
succeeded in doubling the 
chromosomes and making fertile 
wheatgrass hybrids which were 
formerly sterile. 

These chromosomes are the 
definite part of the plant cells 
which carry its characters. 
Alter these and you alter the 
plant. As a generalization most 
plants have two sets of chro¬ 
mosomes. Colchicine doubles 
them to four. The doubling of 
the chromosome content of a 
plant produces—on the favorable side: 

1. A stronger more vigorous plant; stems 
more extensive. 
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2. Seeds that are twice as large; flowers 
are likewise increased if not doubled in 
size. 

3. Color intensified and its range widened 
and perfume increased. 

4. Adaptability and general range of plants 
is widened. 

5. The cells in the colchicined plant are 
twice as large, which undoubtedly ac¬ 
counts for many of the above changes. 
But when the question of oil, sugar, or 
drug content arises, this fact is of prime 
importance. The larger cell contain more 
sap in proportion to cell wall, or woody 
tissue and a marked percentage increase 
is registered in oil, sugar, or drug con¬ 
tent of the plant. 

On the negative or unfavorable side, the 
effects are:— 

h Sometimes an increase in chromosome 
number stunts the plant. In other words, 
there are too many chromosomes for the 
cell to handle. 

2. Sterility or failure of the double plant 
to set seed may be encountered. Fortun¬ 
ately Dr. Nebel, of Cornell University, 
found that if a chromosome mixture was 
induced by crossing two different plants 
and producing a hybrid, which in turn 
is colchicined, this sterility is overcome. 
The Nebels have produced snapdragon 
types but little or nothing has been pub¬ 
lished on the results. Enough has been 
discovered to indicate that this sterility 
problem may be overcome by the hybrid 
approach. 

In brief, the number of chromosomes need¬ 
ed in any species of plant for optimum 
growth is still a question mark. In the major¬ 
ity of cases a jump from two to four gives 
an improvement, but the optimum may be 


somewhere between two and sixteen or more. 
Each case is an example by itself. 

This doubling process occurs in Nature 
though very rarely, and it is from these 
doubled, more vigorous and adaptable speci¬ 
mens that most of our perennial types 
have been evolved. It is this chance doub¬ 
ling in nature that has given us many of our 
specialized crops today, for example: 

1. Most of the grains have four or more 
sets of chromosomes instead of two. 

2. Cultivated potatoes have four. The wild 
species from which they evolved, two. 

3. Garden varieties or iris, gladiolus, and 
dahlias have four but their original species 
have two. A chance doubling on these 
plants so improved them that they were 
immediately saved, specialized on, and 
are the hobbyist’s flowers of today. 

4. The enormous berries of the blackberry 
are in reality a raspberry with four sets 
of chromosomes. 

5. Best varieties of apples have four sets 
of chromosomes. 

Hybrid seed has revolutionized the corn 
industry in the United States. It has given 
30 to 40 percent yield increases. For struc¬ 
tural and physical reasons hybrid seed pro¬ 
duction is easily and commercially adapted 
to corn. But it was not in most of the seed- 
propagating crops until the advent of colchi 
cine, this this hybrid approach seemed other 
than theoretical. Through its agency it 
should be possible to field-mix plants of dif¬ 
ferent chromosome numbers and in this way 
derive hybrid seed. 

All plants or animals start off in the 
evolutionary scale with two sets of chro¬ 
mosomes. Freak doublings in nature to 
four usually make a more vigorous, more 
widely adaptable new species. We have 
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mentioned how a preponderance of our per¬ 
ennials are doubled plants. Similarly the 
Arctic or Alpine plants as well as the desert 
ones, which must stand climatic extremes, 
are mostly doubled plants. They could 
stand the gaff where their weaker sisters 
with two sets of chromosomes died out. 

This point is extremely important when 
one contemplates a breeding program for 
our severe dry summers and cold winters. 
However, the jump from two to four sets of 
chromosomes is not always advantageous. 
Each plant is a case in itself, when it comes 
to the question of how many chromosomes 
make it function best. It is like the task 
of the automotive engineers trying to de¬ 
termine the number of cylinders in a car for 
greatest efficiency. For example:— 

1. Tomatoes and corn doubled to four, seem 
to have too many chromosomes. The 
plants are runted, but give them three 
sets of chromosomes and indications are 
that they are greatly improved. 

2. Cultivated strawberries have eight sets 
of chromosomes. The original wild have 
but two. Yet results at Washington show 
that even 16 sets of chromosomes made 
them grow stronger. 
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3. Sugar beets and over a dozen species of 
flowers which have been doubled to four, 
show a vast improvement. But as yet 
we do not know whether they may not 
still further be improved to six, eight, 
ten or more sets of chromosomes. 
Colchicine has opened up a possibility of 
producing not only new species of plants but 
new genera, by treating our plant mules or 
sterile hybrids. In explanation very often 
plants of different species or genera may be 
crossed and reproduce an offspring but be¬ 
cause the parents were so different and far 
apart generically, like the hippo and the 
giraffe the offspring is a sterile mule, doesn't 
set seed, in other words, doesn’t reproduce 
itself. 

But colchicine-double the sterile hybrid 
and it will be far more fertile than its 
original parents. Besides it will breed true. 
Parado: ically, the more sterile the hybrid 
before colchicine, the more fertile it will 
be after. For example. Dr. Peto’s new per¬ 
ennial wheat, one half grass, one half wheat, 
never set a seed before it was colchicined, 
and is now the most fertile thing on Capitol 
Hill. This colchicine doubling of hybrids 
(Please Turn to Page 59.) 
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Scienlific Progress and the IPar 

By JACK GILL. 


A POPULAR subject for debate at this 
time, is the question as to whether 
war is the inevitable and direct result 
of scientific progress. It would not be sur¬ 
prising, if the affirmative were a widespread 
impression among the populations of war- 
ravaged countries, where scientifically waged 
warfare is responsible for utmost hardship. 
The history of scientific invention affords 
very few facts in support of this 
view. Scientists as a group 
seem to have been the most 
peaceful of men, practically de¬ 
void of political ambitions. 

Their intentions were of the 
best despite perversion of their 
gifts into agents of destruction. 

The airplane’s use as an engine 
of death, was never visualized 
by the original pioneer airmen, 
and as late as 1908, eminent 
military and naval authorities 
were discussing its incapacity to 
make any difference in war. 

Mustard gas, a liquid, had been 
heard of before the beginning of 
this century, and chlorine and 
its effects on the human body 
were known years before its 
surprise use by the Germans at 
Ypres, April 22, 1915. No one 
could suggest that the uses of 
iron were originally discovered for military 
purposes, yet each introduction of a new 
kind of weapon has marked a new advance 
in the frightfulness of warfare. 

This not a scientist’s and engineer’s war. 
Science is knowledge about our environment, 
or as Huxley said: “Nothing but trained and 
organized common-sense.’’ Application of 
science to war receives much of our attention 
just now, but these effects, though we can¬ 
not say they are transitory, are only a limited 
portion of man’s social evolution. 

Research in wartime must, of course, be 
carried out with the maximum effort to keep 
pace with the mobilization of resources. In 
the case of England, results of a central 
register in 1939 of scientists showed about 
ten thousand persons engaged in research 
work, about half of whom were indispens¬ 
able to industry in their present capacities. 


Laboratory research faces certain peculiar 
demands in wartime. Before issue to the 
troops, an invention must be robust, easy 
to use, reliable, and easy to manufacture, 
the time factor being extremely important. 
Here as in World War One, the great advant¬ 
age lies with Germany. Her technicians had 
been conscripted and mobilized for years, 
while those of the Allies were reluctant to 
leave their peaceful occupations 
before the outbreak of conflict. 

A number of obvious factors 
have accelerated the rate of 
solving scientific war problems. 
One year of war has been said 
to be as productive as ten years 
of peace. Doubtless the urgency 
of the scientists’ task, engenders 
much nervous tension which 
acts as a spur to increased ef¬ 
fort, as it does in all essential 
industries, typically that of air¬ 
craft production. The unhur¬ 
ried work of peacetime, may 
have been more congenial, but 
was frequently hampered by en¬ 
forced economies, while now no 
expense is spared in furthering 
their efforts. 

Results speak well for their 
endeavors. 

Capt. Langsdorf, of the Graf 
Spee, informed a British officer 
who was a captive on his ship, that Germany 
had taken eight years to perfect the magne¬ 
tic mine. They had still to find the antidote 
for it, and it would take the British eight 
years to find it. The British found it in 
about eight weeks. 

British research also scored many victories 
in the last war. In respect to poison gases 
and chemical warfare, Sir Douglas Haig in 
his despatches in 1916 praised the scientists 
for enabling him to surpass the enemy in 
the use of the new weapon. The first Brit¬ 
ish large scale gas attack was at Loos Sept. 
25th, 1915. The use of artillery gas shell 
was a French innovation which helped to 
defend Verdun in 1916. However the Allies 
were forced to make great sacrifices in men 
and money before their plants could com¬ 
pete with German production. 

Also a noteworthy achievement was the 
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rapid development of protective measures 
against gas, such as the evolution of the 
service respirator. A very few days after 
the first surprise attack, the troops were 
provided with their first gas mask, which, 
primitive though it was, resulted in a con¬ 
siderable deduction in the number of gas 
casualties. 

Most military writers prior to 1939 con¬ 
sidered chemical warfare to be a humane 
and effective weapon, and would probably 
be used on a large scale in a future war. The 
equal vulnerability of civilian populations 
of both sides to gas attacks may account for 
its not having been used so far. 

Other acute problems requiring special 
study are the secret instruments captured 
from the enemy; putting cleverly-designed 
time fuses of bombs out of action; camou¬ 
flage; design and economy of air raid shel¬ 
ters; design of intricate electrical devices 
found in countless numbers on modern bat¬ 
tleships and aircraft. There are devices for 
control, communications, and sound detec¬ 
tion which are the nerves and senses of the 
machine. 

Nations whose external trade has been 
reduced by war on shipping and blockades 
have been much occupied in a search for 
substitute materials and in exploiting their 
natural resources. Some valuable materials 
are plastics, metals and alloys, alternative 
fuels, and new explosives. 

The earliest crude gunpowder mixture was 
supposed to have been prepared by Friar 
Roger Bacon. It was made possible by his 
discovery of the process of purifying a salt 
by crystallization from aqueous solution. He 
thus was able to obtain pure nitre from 
saline mineral deposits. 

For a very long time various gunpowder 
mixtures were the only explosives known. 
The only epoch-making discovery since was 
that of nitroglycerin in 1846, still the most 
powerful explosive known. Other basic ma¬ 
terials such as guncotton and the nitro¬ 
cellulose followed soon after. Picric acid 
(lyddite) was accidentally discovered to be 
explosive, and several detonating explosives 
similar in composition are now in use. Many 
useful advances have been made in adapting 
explosives to military and industrial use, but 
the new ones are merely new mixtures of old 
materials given fancy names. The nitrates 
are more often used for shell propellants, the 
chlorates for blasting and mining, while 
quantities of organic compounds such as 


trinitrotoluene N.C., and N.G., may be used 
in many explosives. 

In 1914-1918 Germany’s need for conserv¬ 
ing glycerine and nitrates forced her to look 
for substitutes. Haber’s process for synthesis 
of ammonia from the nitrogen of the air 
proved to be of greatest value. Liquid oxy¬ 
gen explosives also came into much wider 
industrial use. These are mixtures of char¬ 
coal, sawdust, etc. Sprengel w 2 is the first 
to suggest the use of liquid oxygen but no 
commercial use of it was possible until 
Linde invented his liquid air machine in 
1895. The first large scale blasting was in 
construction of the Simplon tunnel in 1899. 
Rapid evaporation of the liquid oxygen 
sometimes causes combination with too 
small a proportion of carbon creating a 
possibility of incomplete combustion and 
formation of large quantities of carbon 
monoxide gas. Hence it is chiefly used for 
open-cut blasting. 

In recent years, new metals and alloys 
have become of great importance—particu¬ 
larly tungsten and aluminium. Tungsten 
ore is found in England. Beryllium, like 
aluminium, is beginning to come into use in 
the making of strong, light alloys, and is 
chiefly found in North America. 

Medical research still continues its steady 
progress, even in warfare. Possibilities of 
recovery for the injured and sick have 
always improved. Despite crowded condi¬ 
tions and havoc created by bombs, typhoid 
and paratyphoid are practically unknown, 
and tetanus is well under control. Disease 
prevention steadily increases. 

We have thus seen how science has no 
direct connection with the causes of war, 
which are moral and psychological. Because 
science has for a time implemented the force¬ 
ful characters of “strong men” in history, we 
may consider the totalitarian state as a by¬ 
product. Unfortunately, science cannot 
recall to its laboratories the tools it has lost 
nor can it easily impose safeguards on their 
use, when once they are released to the 
grasp of man. Very few practical sugges¬ 
tions have yet been advanced. Someone has 
suggested that a moratorium on invention be 
declared to give us time to adapt ourselves 
to our changing environment. A prominent 
psychologist has written that war is the 
embodiment of all social maladjustment and 
has no single solution. Rapid unification of 
the world and mechanization of industry 
(Please Turn to Page 59.) 
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Qeoloqical Surveij of Illaniioba 

By J. BRUCE JONES 


T O give an accurate picture of the 
progress of Geological Survey in 
Manitoba, we must go back more than 
two hundred years to the time of La 
Verendrye, who is better known for his ex¬ 
ploratory work than as a geologist, insofar 
as to describe briefly the rocks he en¬ 
countered in his journeys of exploration. 
Other early travellers have shown in their 
reports an elementary knowl¬ 
edge of Geology, however their 
chief interest was in the fur 
trade and no mining operations 
resulted from their discoveries. 

It was not until 1843 that the 
first d'rector of the Geological 
Survey cf Canada, Sir William 
Logan, began a systematic study 
of the Pre-Cambrian Geology of 
Canada. For his valuable work 
Logan has been called the 
“Father of Pre-Cambrian Geo¬ 
logy” 

All early survey work in 
Manitoba was of a recon¬ 
naissance nature and was under 
the supervision and directi'^m of 
the Dominion Government. In 
the 1880’s work of this nature 
was carried on by Dowling, 

Tyrrell, and Mclnnes. However 
although they were able to name 
correctly the rocks and formations encount¬ 
ered, they did not co-relate by following up 
strikes and contacts but merely projected 
inland from their maps of shore geology. 

The administration of the natural resources 
of Manitoba was transferred from Dominion 
to Provincial authority in 1930 as set forth 
in “An act representing the Transfer of the 
Natural Resources of Manitoba.” So from 
1870 to 1930 mineral lands were admin¬ 
istered under authority of the Dominion 
Lands Act. 

In 1928, before the transfer of the Natural 
Resources of the province, a Department 
of Mines and Natural Resources was estab¬ 
lished to handle the ever increasing duties, 
and due to the prospect of handling its own 
Natural Resources, Hon. John Bracken, then 
Premier of the Province, was created Min¬ 
ister of the new Department. Dr. J. S. De 


Lury was appointed as Commissioner of 
Mines the year previously. 

Continuous Geological work has been con¬ 
ducted in Manitoba for the last fifty years. 

The first work of the Geological Survey 
of Canada in Manitoba was of a recon¬ 
naissance nature covering large areas with 
small parties in a short time. Encourage¬ 
ment in this enterprise lead to more detailed 
work by larger parties in areas 
indicated as favourable. Work 
of this type, during the last few 
years, has been carried on in the 
region of the Cranberry Lakes, 
Winnipeg River, Herb Lake and 
various other Northern areas. 
A geologist and his assistant 
generally comprise a Recon¬ 
naissance Party and since their 
object is to cover as much 
ground as possible they travel 
light and vary their means of 
transportation to suit condi¬ 
tions, using plane, rail, truck or 
canoe. 

Manitoba lends herself very 
well to project work in which a 
certain area is studied to deter¬ 
mine the origin and extent of a 
certain formation. The size and 
detail of the area mapped is 
governed by the size and type 
of the formation. A good example of this 
type is the Riding Mountain Manganese de¬ 
posit which was studied last summer by Mr. 
I. Spector and Dr. H. Morgan. 

Manitoba has an area of 251,832 square 
miles, three-fifths of which is composed of 
rocks of Pre-Cambrian origin. The contact 
of Pre-Cambrian and Paleozoic formations 
runs down the west side of Lake Winnipeg 
and all areas north and east are very favoui - 
able to prospecting. A small part of this 
area has been surveyed on a scale of four 
miles to one inch and a still smaller propor¬ 
tion on a scale of one mile to one inch. 

The most common and systematic scale 
used in Manitoba is this one mile sheet. 
It is of sufficient size to allow the Geologist 
to plot the most important details, which 
accompanies his report on economic value, 
abundance of minerals, co-relation and his- 
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tory of the district. To give one an idea of 
the relative areas covered by a party of six 
during a summer on survey, the average four 
mile sheet covers about 2,000 square miles 
while the one mile sheet is one-twelfth or 
175 square miles. 

Lately a more accurate type of detailed 
survey has been carried on with the co¬ 
operation of various mines. This is known 
as third dimensional survey and is mapped 
from drill holes, drifting and stoping re¬ 
ports. It is of great value as it gives a very 
accurate interpretation of the relationship 
and history of an ore deposit. 

A great deal of the accurate Geological 
mapping in Manitoba has been carried on 
by mining organizations for their own bene¬ 
fit and satisfaction. However, this work has 
been on proven property and therefore is 
of little value to the prospector. The actual 
work of the geologist on a Survey Party 
has been well defined by Mr. A. F. Buck- 
ham who said, “He is the man who finds 
the haystacks for the prospector who looks 
for the needle.” All information obtained 
from a summer’s work on survey is pub¬ 
lished by the Mines Branch and is available 
to anyone interested. These reports can be 
studied by prospectors or prospective pros¬ 
pectors, and probable areas of mineralized 
rocks, marked. This saves a great deal of 
time and money by eliminating needless 
overlapping of areas where no possible ore 
could occur. 

Getting away from facts and figures, I 
would like to muse for a while and try to 
pass on some of the experience gained, while 
on a Survey Party last summer. I am not 
posing as an authority but may be placing 
myself open for criticism—so here goes. 

On every party there is always one as¬ 
sistant who takes too much or too little 
personal baggage, and is cursed the remain¬ 
der of the summer when he borrows your 
extra blanket on a cold night, or as you 
stagger over a portage with about fifty 
pounds of extra clothes, bedding and various 
knick-knacks which seem indispensable to 
him but are seldom used. It is always best 
to get new clothes as they last longer and 
are easier to pack. Overcoats and raincoats 
are unnecessary although the latter is often 
handy and not very bulky. Leather jacket, 
gloves, soft old fedora and boots arc es¬ 
sentials. I know a number of student as¬ 
sistants who thought that by buying an ex¬ 
pensive pair of high-leather boots they 
would be fixed for the summer. These hope¬ 
fuls were disappointed when their footwear 


fell apart after three or four weeks. Rocks 
and water are very hard on good leather. 
However, I found that a cheap pair of 
moccasin rubbers lasted fairly well, were 
light and certainly economical. Three pairs 
would easily survive through the summer. 
Another drawback to high boots is that they 
get very heavy when filled with water and 
take longer to empty out after wading 
through a muskeg, which although unpleas¬ 
ant is often unavoidable. 

In my estimation, the next most important 
thing is a light warm bedroll which may be 
augmented with a ground sheet and an air 
mattress, if one wishes to bother with inflat¬ 
ing and deflating it on every camp move. If 
you are fortunate to get on a one-mile-sheet 
survey with a good chief, you may even have 
cots, in which case the air mattress is not 
quite so necessary, although still very en¬ 
joyable. 

A few years ago a certain industrious 
scientist went into elaborate experiments to 
determine what colours were most attractive 
to mosquitoes and black flies. After much 
counting and numerous bites, he found that 
blue drew more “bugs” than any other 
colour. This is a valuable bit of informa¬ 
tion in choosing your shirts and pants. The 
aforementioned scientist was unable to find 
a colour which repelled insects. A small 
bottle of oil is best for this; and taking notes 
in the middle of a swamp, is at least made 
bearable. 

Very likely, the first duty of a student will 
be loading a canoe from plane, truck or 
barge; it is always best to let the chief of 
the party have his way, not only for the 
sake of a good impression, but for the fact 
that he has had much more experience, 
having been on survey before. The primarial 
idea in loading a canoe, is to place the main 
weight in the bottom, and slightly to the 
stern, leaving sufficient room for paddling; 
however, if your canoe is supplied with a 
“kicker,” then the weight should center 
further forward, as motion will drop the 
stern lower in the water. If you have never 
handled a paddle before and have no out¬ 
board motor, or “kicker” as they are better 
known, I pity you, for the first few days 
will be hard, but it is surprising how 
quickly you will whip into shape. 

The chief will most likely pick your first 
camp site which may seem an easy problem. 
But there are always some important factors 
to consider. The island, or point, on which 
you camp, must be flat enough so that the 
(Please Turn to Page 59.) 
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Some Jlspecis of Cancer Development 

J. A. McLEOD 


I N entering into a discussion of such a 
a widely publicised and important a 
subject as cancer development I wish 
to make it known that I have no desire to 
take sides in any of the existing arguments. 
My purpose simply is to present a side of 
the picture which receives an undeservedly 
small amount of attention in the current 
literature. I might say this point of view is 
not new by any means as it was suggested 
by Boveri, the famous cytologist, as long as 
sixty years ago. However, what was a 
mere hypothesis at that time, in the light 
of much recent research in Genetics and 
Cellular Physiology, now begins to take on 
the appearance of sound fact. True, most 
of our current literature deals with the 
pathology, diagnosis or treatment of can¬ 
cerous growths but almost invariably papers 
on the more fundamental aspects of cell 
development devote from a couple of lines 
to not more than a paragraph to a discus¬ 
sion of cancer. 

First, let us look at the causes of diseases. 
While the combinations may be legion it is 
generally admitted that there are only six 
primary causes of an unhealthy condition 
in the body. They are: 

1. Injury. 

2. Malformation. 

3. Dietary defect. 

4. Poisoning. 

5. Infection by parasites. 

6. Neoplasms, i.e. cancers or malignant 
growths. 

Numbers 2 and 6 may not be legitimate 
and some authorities prefer to consider 
them more as results than causes. How¬ 
ever, as regards neoplasms, much exhaus¬ 
tive research has failed to demonstrate that 
they are the result of a dietary defect. 
Poisoning apparently does not contribute 
directly to the development of cancers and 
while injury is invariably associated with 
cancer development its influence is un¬ 
doubtedly a secondary one as will be 
pointed out later. The germ theory of 
disease appears not to be applicable to 
cancer as no one has ever been able to 
isolate the causal organism if such exists 
even though a wide range of organisms 
ranging from bacteriophages to cestode 


worms have been suspected at one time or 
another. True, Rous (1912) reports the suc¬ 
cessful transmission of the disease from 
one chicken to another by means of the fil¬ 
trate from diseased tissue but not only was 
it necessary to use animals of the same 
species but they had to be very close blood 
relatives of the same strain. Again, no one 
since has been able to repeat the work of 
Rous even though it has been attempted 
innumerable times. 

Slye of Chicago has amassed a colossal 
pile of data on the spontaneous develop¬ 
ment of cancer in certain strains of mice 
and rats and how the tendency toward can¬ 
cer development appears to be transmitted 
hereditarily. Also she has shown that an 
individual may be either homozygous or 
heterozygous for cancer development but 
this does not explain the origin of the 
growth in the first place. 

Taking a broad view of the problem let 
us look at some of the facts underlying the 
development of all cells and tissues whether 
they be normal or abnormal: 

1. All organisms inherit from their par¬ 
ents the inherent tendency for develop¬ 
ment along certain lines. 

2. The chromosomes are the vehicles 
which carry the factors from one genera¬ 
tion to the next, not only for development 
but for life itself in the cells. 

3. These factors governing life and de¬ 
velopment, now known as genes, are ar¬ 
ranged in a very definite linear order in the 
chromosome and, of course, the same group 
of genes always occur normally in the same 
chromosome. 

4. The genes are tangible bodies with 
very definite physical and chemical prop¬ 
erties. They are visible to the eye and 
exert a profound influence over the activi¬ 
ties of all other parts of the cell. 

The explanation of many facts of inheri¬ 
tance and variation were set out in the 
monumental works of Mendel which were 
rediscovered in 1900 (de Vries, Correns, 
etc.). From this we learn that the factors 
for certain physical and mental characters 
form opposed pairs or allelomorphs and 
that when two individuals with opposite 
characters are crossed the progeny of the 
second generation show a definite segrega- 
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tion with a certain number showing the 
dominant characters, a certain number 
showing the recessive characters and a cer¬ 
tain number of hybrids. 

Morgan (1910) proved what had been 
suspected for a long time, namely, that the 
chromosomes are the carriers of the factors 
of inheritance. From the work of Morgan, 
Muller etc., we know that each normal cell 
contains pairs of homologous chromosomes 
and, this, the factors for each and every 
character in the cells are paired. This, 
then, on the basis of free assortment and 
recombination of homologous pairs during 
maturation and fertilization of reproductive 
cells gives a physical explanation of the de¬ 
velopment of dominant, recessive and hy¬ 
brid individuals. 

However, these discoveries do not explain 
the unexpected variations which constantly 
crop up. Bridges put forth the theory pf 
crossing-over which is now accepted as fact 
and can be proved visibly and mathematic¬ 
ally. On the basis of Bridges’ work it was 
a simple matter to determine experiment¬ 
ally the locus of each gene on a chromo¬ 
some and also what genes are linked on 
each chromosome. 

In addition to the crossing-over of 
chromosomes we know that such phenomena 
as fragmentation, inversion, translocation, 
etc. of bits of chromosomes take place and 
also, not only is a gene responsible for the 
development of a character along a certain 
line but that its force is influenced by its 
neighbors, the so-called modifiers. In addi¬ 
tion there may be several paired alleles for 
one character such as eye colour and that 
these are expressed at different times or 
stages of development and that the time 
may be influenced by environmental factors 
such as temperature. For example, there 
are no less than six pairs of genes for eye 
colour in Drosophila and each one is ex¬ 
pressed at a certain time during normal de¬ 
velopment so that at first the eye may be 
colorless, then pass through a series of 
pinks, browns and finally red. Under cer¬ 
tain physical conditions the action of these 
genes can be retarded or entirely sup¬ 
pressed. 

However, this has little direct bearing on 
the subject of neoplastic growths and the 
point I wish to make is this: 

1. The genic constitution of all cells of 
the future body is determined at the time 
the haploid egg cell is fertilized by the hap¬ 
loid spermatozoon. 

2. These genes govern and regulate all 
growth and development of the future cells. 


Now an egg cell begins to divide to form 
daughter cells shortly after fertilization and 
for a time all these cells are alike. Future 
generations of cells, however, soon begin to 
show dissimilarities both in structure 
and function and differentiation has begun. 
In other words, from a common parent cell 
different types are produced. Not only do we 
have differentiation but also we have segre¬ 
gation or a grouping of specialised cells 
into certain localities. Thus, we have pro¬ 
duced tissues, some of which may go to 
form foetal membranes whose work is done 
at the end of gestation, or others may be 
incorporated into the body proper and be 
as permanent almost as the body itself. 

Now, on the basis of the work done in 
Genetics and Cytology, knowing the genic 
constitution of the parents and the fre¬ 
quency with which cross-overs, inversions, 
etc., occur it should be possible to predict 
very accurately what the characters of the 
progeny will be. This, however, is not the 
case entirely. About once per thousand 
times an individual turns up with a certain 
character such as coat colour quite differ¬ 
ent from that of any of its ancestors. The 
explanation of this is that the genes are 
physical and chemical bodies in a condition 
of slightly unstable equilibrium and under 
the influence of physical or chemical forces 
will undergo constitutional change or muta¬ 
tion. 

Now if the mutation takes place in a ger¬ 
minal cell the whole new individual will be 
different in some respect depending on the 
gene affected. But if it occurs in a cell of a 
developing individual then only the struc¬ 
ture derived from the mutant cell will be 
different. For example, a white rat repre¬ 
sents a mutation of a pair of colour genes 
in the chromosomes of sex cells while muta¬ 
tion occurring later may be expressed as a 
patch of white hair on an otherwise colour¬ 
ed individual or one eye may; differ in 
colour from the other. Similar cases are 
known in plants where a mutation of a de¬ 
veloping somatic cell will produce a branch 
with flowers differing from the normal. If 
these mutant parts are propagated they 
breed true. The mutation of color genes 
are common so that albinos represent our 
most common mutants. 

Very frequently mutant genes are lethal 
in the homozygous condition, i.e., they exert 
a force over the remainder of the cell in 
such a direction that the cell dies. How¬ 
ever, perhaps only one of the paired genes 
will mutate giving rise to a heterozygous 
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condition, in which case the lethal acts as 
a recessive. This all suggests that if the 
change in the gene is forced only a certain 
distance, between which points there is no 
intermediate stage, then it is an ordinary 
mutation, but if it is pushed another step 
farther it is then a lethal. 

Now, in old permanent cells a mutation 
may occur without its being noticed. The 
cell may become abnormal or die but it is 
only when masses of cells become abnormal 
or die that the change is noticed. We know 
that young rapidly dividing cells mutate 
much more readily than do older ones and 
that a single mutant cell dividing in an un¬ 
controlled and unregulated fashion would 
soon be expressed as a large tumor. 

Where then do we find young rapidly di¬ 
viding cells but in the body of a foetus or at 
the sight of a wound. It seems that the genes 
are sufficiently stable that the mutation rate 
is rather low but according to the law of 
averages if the number of young susceptible 
dividing cells is increased then the possibility 
of mutation will increase proportionately. 
What are birthmarks and moles if they are 
not progeny of single cells in which certain 
genes have undergone mutation. The cells 
are not pathological perhaps but they cer¬ 
tainly are not normal either in structure or 
function. It is to be remembered there are 
no intermediate stages, a cell is either can¬ 
cerous or non-cancerous. Is it not reason¬ 
able to suppose, then that a cancerous growth 
represents the progeny of a single cell which 
has undergone a mutation of a pair of its 
genes. Certainly cancer cells differ morpho¬ 
logically and physiologically from normal 
cells. They are smaller, the nucleus is more 
compact, the chromosomes differ in shape 
and instead of undergoing a rest period 
after a division each cell immediately divides 
again. 

The rate of division of normal cells can 
be greatly increased by the application of 
certain chemical or physical agents but the 
morphology of the cell type is not changed 
and the rate of division returns to normal 
when the stimulus is withdrawn. It is gen¬ 
erally agreed that cell division results from 
an upsetting of the so-called karyo-plasmic 
ratio and this may easily be done by in¬ 
creasing the permeability of the cell mem¬ 
brane. In this way the amount of cytoplasm 
increases rapidly and as the tendency then 
is to restore a condition of equilibrium the 
cell divides. Just how the permeability of 
the cell membrane is increased is not defin¬ 
itely known but it may be due to a change 


in the relative amounts of free and bound 
water or to a change of phase in the collo¬ 
idal solution which forms the membrane. 

The keynote to cancer development is 
irritation, i.e., regular destruction of nor¬ 
mal cells with the production of successive 
generations of cells to replace them. In 
the majority of cases the wound heals with 
normal cells and in time cell multiplication 
ceases. However, if one of these dividing 
cells mutated in the right direction and 
division did not cease when the wound was 
filled might the result not be a cancer? It 
must be borne in mind that there are a 
definite number of types of cancer cells and 
while each is a new type of cell it is simply 
a modification of the normal type. 

Spontaneous mutations occur with con¬ 
siderable frequency in nature but the 
agency responsible for their production is 
not definitely known. It is known that a 
much higher rate of mutation is obtainable 
experimentally through the use of radiant 
energy of high frequency. We know that 
some of the same agents which cure cancers 
will also produce them and, strangely 
enough, these are the same agents which 
most often produce mutations under experi¬ 
mental conditions. For instance X-rays are 
found to have a profound influence on the 
minute structure of colloidal solutions of 
non-living material but at the same time 
they are also capable of greatly interfering 
with or altering the normal functioning of 
living cells. Again, X-rays produce the 
highest obtainable mutation rate in experi 
mental animals but the dosage must be 
carefully controlled as overdoses invariably 
result in death. Similarly X-rays under 
certain conditions will change normal cells 
into cancerous ones while under different 
conditions destruction of the cells results. 
,One cannot help but notice the remarkable 
similarities between cancer cells and ordi¬ 
nary mutant cells. Some of the more im¬ 
portant features may be listed as follows: 

1. The etiology of cancer cells and mu¬ 
tant cells is in no way connected with a 
germ or microorganism. 

2. Both occur spontaneously in nature 
with approximately the same frequency. 

3. Both may occur at any time in life 
but are most often found following rapid 
cell division and the production of young 
cells. 

4. Both can be produced experimentally 
by the same agent and overdoses of this 

(Please Turn to Page 60.) 
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NYLON AND OTHER RECENT 
TEXTILE DEVELOPMENTS 

(From Page 10.) 

workmen drawing glass fibres from a heated 
glass rod by means of a drum rotated by a 
foot pedal. These fibres were being woven 
into lamp shades on display at the Ex¬ 
position. Miss Cayven asked the company 
to make her twelve yards of fabric neces¬ 
sary for a dress and parasol. This was done 
at a cost of $25.00 per yard. She also ob¬ 
tained the exclusive right to wear glass 
clothing on the stage. Another dress was 
made for a Spanish Princess visiting 
America at the time. These early dresses 
are now in museums, Miss Cayven’s in 
Toledo, Ohio, and Pricess Eulalia’s in the 
Madrid Museum. A third dress, produced 
at the same time, has been lost. There was 
considerable difficulty in cutting and sew¬ 
ing these dresses, due to the fibres breaking 
and sticking into the hands, a difficulty 
that anybody who has carelessly handled 
glass wool in the laboratory will readily 
appreciate. To prevent irritating the wearer, 
these dresses were lined with heavy silk. 
The fibres were coarse, about five times as 
large, and also brittle compared with 
present fibres. 

In the method of manufacture employed 
today molten glass is forced through many 
small holes and is met by a jet of high 
pressure steam which breaks each stream of 
glass into a large number of filaments, so 
fine (0.0002") as to be almost invisible and 
essentially endless. In the manufacture of 
yarn the filaments are sized or lubricated 
and some 60 or more filaments united into a 
strand. Several strands are combined to 
form a thread and two or more threads 
combined with a reverse twist into the 
finished yarn. This glass yam is supplied 
at present in pure white, ecru, medium dark 
grey and two shades of blue and other 
colours are being developed. The makers 
do not suggest the use of Fiberglas as a 
dress fabric, although it is finding some 
use combined with other materials in ac¬ 
cessories which do not come in contact with 
the skin, such' as shoes, hat and neckties. 
Its widest use, however, is in the manu¬ 
facture of lamp shades, overdrapes, cur¬ 
tains, bedspreads and table cloths which are 
finding extensive use in homes, offices, 
lestaurants, hotels, clubs, Pullman cars, 
ocean liners and air liners. These products 
are woven in the ordinary way on standard 
Jacquard looms and in late 1940 one had 
a choice of seventeen smart designs in 


damasks, brocades, satins, taffetas and nets. 
These fabrics are not affected by climate, 
will not sag or shrink and are fireproof, 
mildew-proof and vermin-proof. Cigarette 
stains are easily removed with soap and 
water and dust with a damp cloth. It is on 
account of these features, that Fiberglas is 
finding such favour in public reception 
rooms. 

This account has attempted to deal with 
the chief textile developments of the last 
five years. It can be seen that it has been 
period of remarkable achievement, with 
the production of a variety of substitute 
materials for natural fibres. It should be 
clearly understood that these products are 
substitutes and not chemically identical 
with the natural products. Nylon for in¬ 
stance is not synthetic silk any more than 
“Neoprene” often called synthetic rubber 
is identical with natural rubber. In some 
respects these new products are superior to 
the old, in other respects inferior. It is un¬ 
likely that they will completely replace the 
older, even when refinements and mass 
production lower the price of the synthetic 
materials. Old and new will find specific 
uses, fitting into the scheme of things and 
making the world a more pleasant place 
in which to live. 


A VIENNESE DOCTOR 

(From Page 16.) 

had to be analyzed and interpreted. This 
new technique he designated Psycho¬ 
analysis. 

Space does not allow for a discussion of 
the complete theory but it should be men¬ 
tioned that in building up the theory of the 
mind towards which he strove, Freud adopt¬ 
ed what he termed the “topographical meth¬ 
od of approach,” and sought to work out a 
chart which should be an index — purely 
hypothetical of course — to the various 
agents and factors of the mind. He repre¬ 
sented the consciousness as dominated by 
the Ego and the subconscious, by the Id. 
The Id is the most obscure inaccessible part 
of the personality, in direct contact with 
the somatic processes. It takes over from 
them their instinctual needs and gives them 
mental expression. These instincts fill it 
with energy. But it has no organization, 
only an impulsion to obtain satisfaction for 
the instinctual needs in accordance with 
the pleasure principle. The Ego is that 
part of the Id which has been modified by 
the external world. Then there is the Super 
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Ego which is composed of both the Id and 
Ego. This is acquired. It has its source in 
parental influence and authority. In the 
process of becoming civilized the individual 
must repress many ideas connected with 
instinctual urges from the conscious to the 
unconscious. Repression is the work of this 
Super Ego. It’s the work of the Super Ego 
either done by itself or by the Ego in 
obedience to it. But the energies of these 
instincts remain undischarged. Hence a 
number of the repressed ideas are continu¬ 
ally striving to regain consciousness. When 
they succeed, their undischarged energy is 
employed in symptom formation. (This is 
a very brief outline and has been revised 
to a certain extent). Thus the goal of treat¬ 
ment was to release the energy inherent in 
a symptom and the repression by bringing 
the repressed material to the surface. In 
other words, it was to strengthen the Ego 
and let it recognize the source of its own 
discomforts and disorders, so that it might 
make a reasoned, intelligent, conscious dis¬ 
position of them. 

Barely thirty years old. Psychoanalysis 
has proved fruitful in application to educa¬ 
tion, medicine, anthropology, philosophy, 
philology, biology, mythology, history, 
religion, aesthetics, sociology, law and many 
subdivisions of scientific research. It has 
affected every branch of literature, espe¬ 
cially leaving its deep impression upon bio¬ 
graphy and drama. In 1935 Freud was 
elected an honorary member of the Royal 
Medical Society of England. The Journal of 
the American Medical Association used these 
words in its birthday editorial: “The posi¬ 
tion of Freud as a great leader is secure. 
Great epochs in medicine are defined by 
great leaders. As we associate Vessalius 
with anatomy, Harvey with physiology, 
Virchow with pathology, and Pasteur with 
bacteriology, we shall come to consider 
Sigmund Freud as the founder of a new 
trend of thought in Psychiatry — an in¬ 
vestigator with a profound insight into the 
workings of primitive mentality.” 

It is frankly admitted that, “no other 
man has contributed a greater stimulus to¬ 
ward study and understanding of psycho¬ 
logic phenomena.” 


BANTING 

(From Page 6.) 

insulin in large-scale quantities to supply 
the many wasting diabetics who were now 
begging for the new elixir. 

At last, thanks to the tireless efforts of 


Banting and his young helper, Best, thous¬ 
ands of carbohydrate-starving people were 
saved from the destruction of diabetes and 
the ultimate coma that ended in death. With 
the simple procedure of piercing their skin 
regularly with a needle these people were 
now given the opportunity of living life to 
its fullest in a normal manner. 

And this, the greatest discovery in the 
field of medicine since the glorious pioneer¬ 
ing days of science, was due to one man — 
Frederick Banting, of Canada, who has now 
joined his great predecessors, Lister of 
England, Ehrlich of Germany, and Pasteur 
of France. 

ON SCIENTIFIC LANGUAGES 

(From Page 18.) 

Deus ipse ejusque Principaliores Ministri 
(hie in Terris) 

Nature scilicet et Ars, eadem Methodo in 
operando utuntur, id est, progrediendo 
ab imperfectionibus ad Perfectiora. 

Meanwhile Van Helmont, who has been 
immortalised as Arnold’s The Scholar Gipsy 
asserted that the letters of the Hebrew 
alphabet were diagrams shewing the posi¬ 
tion of the lips and tongue in uttering the 
sounds which were first taught to men by 
God. In an attempt to prove this conten¬ 
tion, he published plates based on his own 
careful observations to illustrate dissections 
of the mouth and throat forming sounds. His 
principles were sound and were later used 
in teaching the deaf to speak. 

Dr. John Wilkins, later Bishop of Chester, 
continued the researches of Dalgarno and 
invented a more elaborate artificial language. 
He drew up tables of substances, species of 
natural bodies, accidents, etc., and reduced 
“all simples and notions” to these tables. He 
then reduced all the words in the dictionary 
to these scientific tables, as synonymous 
with, or defined by them. Prominent 
scientists assisted him in his classifications. 

His aim was to invent 

a real universal character which would 
not signify words, but things and notions, 
and consequently might be legible by any 
nation in their own tongue. 

Men would agree on the same manner of 
expression, just as they already agree in 
their notions of things, and thus the con¬ 
fusion of tongues would be ended. 
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Despite the impractical utopianism which 
characterises much of the seventeenth cen¬ 
tury interest in linguistic questions, the 
theories propounded were of considerable 
value. They led to discussions and dis¬ 
coveries about the nature of language and 
expression and contributed to the rise of 
scientific prose. They conduced to the 
development of shorthand. They reasserted 
the principle of the association of ideas. 
Although they led sometimes to obscurity 
and meaningless mysticism, they also helped 
to turn men from pure theory and abstract 
thinking to experimental science, practical 
philosophy and education by direct methods 
of teaching. Other results were, progress 
in the use of association of ideas in educa¬ 
tion, the systematisation of thought, and the 
development of practical systems of 
mnemonics. The whole movement encour¬ 
aged the simplification and clarification of 
thought. Though it led to false attempts 
to interrelate ideas and symbols and things, 
it also conduced to a great increase in 
philosophical syncretism and furthered the 
use of comparative methods of analysis. 

At the same time, linguistic utopianism 
led to much obscurity and needless con¬ 
fusion of the intellect. It perpetuated old 
and awkward methods of classification, built 
up false or deceptive associations, and led 
to the perception of deep analogies which 
were really meaningless. Moreover, the at¬ 
tempts to devise systems of syntactical 
formulae analogous to the system used at 
the present day in chemistry and mathe¬ 
matics were fruitless. Indeed the analogy 
with chemical and mathematical symbols is 
misleading. Chemical formulae represent 
substance, while syntax is limited to mode. 
And mathematics, when translated into 
symbols, loses all relationship with the world 
of experience. A symbolic syntax can only 
reflect empirical expression: in chemistry, 
symbols have a certain universality; but 
because language has many forms, a symbo¬ 
lic syntax must disclaim universality. A 
system of phonetic symbols provides the 
only analogy, and is similarly limited. And, 
finally, such a system, despite Wilkin’s pro¬ 
fessions of universality, cannot but be based 
on a particular language which orientates 
it in a peculiar fashion. 

Thus a “universal character” is but a 
series of symbols to be memorised, a series 
almost as complex, and inevitably as arbit¬ 
rary as the syntax of an ordinary language. 


COSMIC RAYS 

(From Page 41.) 

active, emitting an electron or positron, and 
perhaps also energy particles called neu¬ 
trinos. Its mean rest life appears to be 
about 2.6 millionths of a second. 

It is generally accepted that cosmic rays 
observed near sea level are nearly all of 
secondary origin, electrons, positrons and 
positive and negative mesotrons. Photons 
must too have at least a brief existence as 
required by the shower theory. There is 
some recent experimental evidence that pro¬ 
tons, too, may exist among the secondary 
radiations. Some speculate that there may 
exist as well, neutrinos (small energy par¬ 
ticles), neutrettos (neutral mesotrons), and 
negatrons (negative protons). 

The nature and origin of the primary 
cosmic rays still remain a mystery. Comp¬ 
ton suggests that there are three groups of 

primary rays, alpha rays, electrons and posi¬ 
trons, and protons. Relatively few of the 
primary particles, however, get through the 
earth’s magnetic field even as far as the top 
of our atmosphere, and most of the particles 
that do get through are absorbed by the at¬ 
mosphere giving rise to secondary radia¬ 
tions. Millikan, however, thinks that the 
primary rays are chiefly electrons and posi¬ 
trons, and perhaps some photons, but no 
protons or alpha particles. In fact, Millikan 
suggests that the primary rays may be 
nearly all positrons formed by the trans¬ 
formation of the mass of the nucleus into 
oppositely ejected positrons, or less fre¬ 
quently oppositely ejected protons. This 
would indicate that cosmic rays originate, 
not in the creation of heavier atoms as he 
first suggested, but in the annihilation of 
mass into energy, as given by the equation, 
E=mc“. Because of the absorption of cosmic 
rays by matter, Millikan believes that they 
could not have originated in stars or other 
sources where matter is appreciably abund¬ 
ant. He, therefore, suggests regions of very 
rare matter in distant nebulae as a possible 
source. 

Recent spectroscopic methods indicate that 
the most abundant elements in nebulae are 
H, He, B, C, N, O, A1 and Si. The energy 
equivalents of these atomic masses are 
respectively, 1, 4, 11, 12, 14, 16, 27 and 26 
million electron volts. Since half of the 
energy shoots out in one direction and half 
in the opposite direction, only half of the 
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energy could be directed towards the earth. 
Charged particles, however, with energies 
less than about 6 billion electron volts could 
not penetrate the earth’s magnetic field. If 
no energy were lost by the particles during 
their 10,000 million years of travel from 
their source to our atmosphere, the particles 
should arrive with energies between 6 and 
14 billion electron volts. Millikan believes 
that the primary cosmic rays have energies 
of about this magnitude. 

Compton has estimated that the total 
energy brought to the earth by cosmic rays 
is about the same as that received from star¬ 
light. If X-rays of a few hundred thousand 
electrons volts can produce mutations in 
plants and animals, then cosmic rays of sev¬ 
eral billion electron volts showering the earth 
for millions of years may have been an im¬ 
portant factor in the evolution of species. 


THAT WE MAY SEE 

(From Page 20.) 

lution, and is practically invisible when -n 
its place beneath the eyelid, fitting over the 
eyeball. The principle of contact lenses was 
invented over 100 years ago by J. F. Herv 
chel, but it has only been within the last six 
years that they have been brought up to 
the present standards, and they are today 
used both for corrective and protective 
purposes. They are of most benefit to actors 
who cannot attractively wear ordinary lenses 
during performances, and for athletes who 
cannot safely wear any other type of glasses. 
Swimmers and divers often use the contact 
lens to enable them to open their eyes under 
water without danger of injury or infection. 
They have also been used with notable suc¬ 
cess in the case of impaired vision caused by 
a scarred cornea. The saline solution fills up 
the dents in the injured eyeball and forms 
a smooth surface over which the contact 
lens can rest evenly. This lens is the only 
type which will give nearly normal vision 
in a case of this kind. 

Contrary to popular belief, while the con¬ 
tact lens is in use, the danger of breakage 
is non-existant, as the lens lies in a pro¬ 
tected position beneath the bone. However, 
they can not as yet be worn for more than 
eight hours at a time without causing irrita¬ 
tion. This drawback, and the fact that they 
are very expensive, has up till the present 
interfered with their acceptance for more 
general use. 

The lenses we have just discussed are, of 


course, a very small percentage of the many 
types of general and specialized lenses on the 
market today. However, regardless of the 
individual qualities peculiar to each type, 
they have all in common one noble pur¬ 
pose—the reconstruction of man’s degener¬ 
ated vision. No lens can obliterate a defect 
in the eye, but, in 95% of the cases of 
faulty vision, it can and does give comfort¬ 
able normal vision, in spite of this defect. 
Remember that clear vision is of utmost 
significance in every phase of man’s daily 
life, and it is this most precious sense which 
lights the highway leading towards a safer, 
healthier enriched existence. 


THE STUDY OF AHl-BORNE ALLERGENS 

IN MANITOBA 

(From Page 43.) 

spores, it must be noted, are permanent resi¬ 
dents of damp basements, grain elevators, 
etc., so one may suffer an attack of fungus 
allergy without being exposed to a dust 
storm, which usually brings with it myriads 
of spores. 

The investigation of air-borne allergens 
in Manitoba is, at the present, purely 
botanical in scope, and aims only, by investi¬ 
gation in one small portion of the field, to 
assist the allergist in making his diagnoses. 
A calendar of pollinating dates has been 
prepared and published*, and it is intended 
to furnish similar data for the discharge of 
fungal spores, in the hope that it may save 
both time and money, by enabling a phy¬ 
sician to eliminate some of the preliminary 
tests now necessary before a course of treat¬ 
ments can be decided upon. 

• Walton, Dr. C. H. A., and Dudley, Mar¬ 
garet G.: Pollen Survey in Manitoba, 
C.M.A.J. 42, 430-434, 1940. 


REACTION TIME 

(From Page 44.) 

ways in which one’s reaction time may be 
measured. These methods range from the 
simple Sanford Pendulum Reaction Timer 
to the much more precise chronoscope. While 
the accuracy of measurement varies with 
the preciseness of the instrument, the prin¬ 
ciple upon which these tests are based is 
one and the same. The attempt is made 
to find out how long it takes an individual 
to react to a given stimulus. The subject is 
asked to make a certain movement upon 
receiving a certain stimulus. The length of 
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time between the stimulus and the sub¬ 
ject’s reaction to it is the measure of his 
reaction time. 

The average reaction time varies for the 
different senses. In responding to light, 
the average reaction time is .15 seconds; to 
touch .11 seconds, and to sound .12 seconds. 
The individual’s reaction time also varies 
with the different states of his body. Drugs 
and alcohol have a tendency to slow up re¬ 
action. It is this fact which makes car 
drivers who have indulged in alcohol so 
dangerous. Moreover, the effect of alcohol 
in slowing up reaction does not wear off 
quickly. The man who drank an ounce of 
whisky at eleven o’clock last night was 
still not so quick as usual in his reaction 
when he drove his car to work this morn¬ 
ing. 

While the subject of reaction time has 
proven more or less fruitless to the physio¬ 
logists and the theoretical psychologists, it 
has been a boon to the applied psychologist. 
In any program of vocational guidance in 
the future, therefore, tests of reaction time 
will occupy a place very vital and far-reach¬ 
ing in their usefulness. And since the strain 
of our civilization is becoming more and 
more intolerable for many people, the tests 
of individual reaction time should do much 
to avoid maladjustment by aiding people in 
choosing suitable jobs, and so making this 
a happier world for them. 


COLCHICINE IN PLANT BREEDING 

(From Page 47.) 

also offers the possibility of fixing hybrid 
vigor so that the plant breeds true, main¬ 
tains its initial vigor, and does not sort back 
to its parents. 

Mr. J. Twomey, a B.S.A. graduate of this 
university, on behalf of the McFayden Seed 
Co., has made exhaustive tours of the leading 
research centres in the United States and 
Canada, to familiarize himself with the work 
being done with colchicine at these centres. 

The McFayden Seed Co., have arranged 
to handle some of the new colchicine devel¬ 
opments and at the same time have them¬ 
selves done some extensive work with col¬ 
chicine. This company has concentrated on 
treating flax (seed and fibre varieties), sugar 
beets, sunflowers, Chia, Safflower, Perillas 
and several of the drug crops. Mr. Twomey, 
who has now nearly completed his Ph.D. at 
the University of Minnesota, is largely 


responsible for the subject matter of this 
article. The writer has merely added a few 
paragraphs. 

The Plant Science Department of this Uni¬ 
versity has, to a very limited extent, treated 
flax and first generation barley hybrids with 
colchicine. The flax plants are still bloom¬ 
ing and three barley plants have been 
obtained from seed of treated plants. How¬ 
ever the work has not progressed far enough 
for one to be able to judge the results. 

The accompanying photographs of Snap¬ 
dragon, Phlox, and Zinnia show the effect, 
on size of bloom produced in plants which 
have had their chromosomes doubled by 
the use of colchicine. 


SCIENTIFIC PROGRESS AND THE WAR 

(From Page 49.) 

have created a human problem that has 
baffled such efforts as have been made so 
far. Pure research has little interest in its 
applications. Yet the scientist must now 
accept some responsibility for the implica¬ 
tions of his researches. The beginnings of 
an answer to this question may be found in 
the new attention British and American 
scientific associations are giving to study of 
the wider applications of Science, especially 
in its relations to the social environment. 


GEOLOGICAL SURVEY OF MANITOBA 

(From Page 51.) 

floor of the tents will be fairly level; it 
must have sufficient dry wood for fires and 
green saplings for tent poles, protection from 
wind, mosquitoes and bears. It also must 
be centrally located, so that traverses may be 
run without having too long an initial trip. 
A small island will generally fill most of 
these requirements, and if not surrounded by 
too large a body of open water, it will always 
be possible to land on one side or the other, 
no matter how strong the wind. 

Most of the actual work done on Geo¬ 
logical Survey, such as running traverses and 
shore geology, is done in pairs for safety’s 
sake as well as accuracy. If you are fortun¬ 
ate enough to be paired with the chief or 
senior assistant, you will most likely learn 
more geology during the summer than in a 
year otherwise. Shore geology is a very 
valuable piece of work, in that it is easy 
to spot contacts due to practically continu¬ 
ous exposure of rock. Too much stress should 
not be laid on these findings, however. It 
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is necessary to trace out contacts, and this is 
' best done by a systematic running of com¬ 
pass traverses every quarter or half mile, 
and noting all outcrops encountered as to 
location and type of rock. If the formations 
are very important, having a direct bearing 
on age or history of area, traverses may be 
run to form a network until the contacts 
and all details are accurately mapped. 

A great deal can be determined from the 
study of rock samples in the field, if the ex¬ 
posures are fresh, and give an accurate pic¬ 
ture. In sedimentary outcrops, the strike, 
dip and top, can be found by inspection, 
although here one will have the tendency 
to look for examples as clear cut as text¬ 
book specimens, and will be sorely disap¬ 
pointed. Very often it is impossible to map 
the exact location of a contact due to a 
gradation of types. Here it is necessary to 
collect specimens for microscopic study. 

The chief duty of the Student Assistant 
while running a traverse, is to keep to the 
line as set by compass, and to measure by 
pacing the distances. He may also be re¬ 
quired to carry the lunches, rock samples, 
hammer, camera and maps. Aerial photo¬ 
graphs, if available, are invaluable in spot¬ 
ting outcrops and locating oneself if off line. 
In fact, it is often possible to complete a 
traverse merely by plotting the course on 
the photo as one proceeds. 

It is hard to end without a safety precau¬ 
tion. Remember, you can’t rush to the phone 
for a doctor, or the fire department, when 
you are 200 miles back from civilization. If 
you are lost, believe in your compass and 
the sun, rather than your own hunches, for 
the former are more likely to be correct. 
Always treat your canoe with respect, as it 
is your only means of transportation; if it 
drifts away or cracks up you will be at the 
mercy of nature. 

Ref.—The Natural Resources of Manitoba. 
G. E. Cole. 1938. 


ENDOCRINOLOGY — THE HISTORY OF 
AN IDEA 

(From Page 14.) 

my introduction. Let us bear in mind that 
what we say and think today will mingle 
with and shape the thoughts of men in years 
to come, just as in those opinions we hold 
today we can trace the influence and 
thoughts of those who went before. In this 
manner we may perhaps learn the better to 


appraise our present knowledge and the more 
rightly judge which of the thoughts of today 
is on the direct line of progress, and which 
is a mere fragment of the hour—the first 
to become the truth of tomorrow, the last 
soon to be wholly forgot. 


SOME ASPECTS OF CANCER 
DEVELOPMENT 

(From Page 54.) 

agent will also bring about their destruc¬ 
tion. 

5. Both are modifications of normal cells 
but differ from the normal type in morph¬ 
ology and physiology. 

6. In both cases the amount of tissue in¬ 
volved will depend on the stage of devel¬ 
opment at which each occurred and the 
subsequent rate of division. 

7. Both represent abrupt changes in the 
structure and function of the cells with no 
intermediate stages. 

8. Because they are derived from cells 
which are unstable and they themselves 
represent an unstable state, they readily 
revert back to the normal. 

9. Both produce daughter cells which are 
true to type. 

10. Irritation is an agency which, regard¬ 
less of its nature, appears not to cause can¬ 
cer but to prepare the way for its develop¬ 
ment. 

The general conclusions which might be 
drawn from the information available at 
present are that some force such as radiant 
energy acting on the genes which are col¬ 
loidal bodies in a condition of unstable 
equilibrium bring about chemical and physi¬ 
cal changes. Each gene or pair of genes 
governs certain activities of the cell and 
when the constitution of the gene is altered 
it caused the whole cell to behave in a dif¬ 
ferent manner. Some genes are more sus¬ 
ceptible to change than others and the 
change or mutation is abrupt with no in¬ 
termediate steps, thus, a stimulus of a cer¬ 
tain threshold value is necessary. If the 
change in a gene is pushed so far it becomes 
permanent and the progeny of the cell are 
exactly like the parent. This change does 
not necessarily cause the cell to die but it 
may become abnormal in its behavior and 
alter its appearance or it might even be¬ 
come malignant. Finally, if the mutation 
or change is pushed another step farther a 
lethal condition is produced and the cell or 
cells will die. 
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